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Aviation Looks Ahead on Its 50th Birthday 


Now a Billion-dollar Business, Airlines Plan Jet Transports, 
Fast Freighters, and Downtown Helicopter Ports 


By Vick Apmirat Emory §. Laxn, USN (Rer,) 


President, Air Transport Aseciation af America, anil 
Lite Truster of the Natinnal Geographic Soctety 


N the morning of December 17, 1903, 
@ an obscure bicycle mechanic clambered 
, aboard « strange-looking craft, nodded 


to his brother and a-small group of onlookers, 
and began one of history's greatest voyages 
of disepyery. 

His journey lasted just 12 seconds. 

Tn those few fleeting moments a frail, kite- 
like machine bore Orville Wricht aloft and 
curried him safely a distance.of 120 feet across 
the desolate, wind-whipped sands at Kitty 
Hawk, North Carolina (page 740), 

Humanity’s age-old dream had been real- 
ized, Man had flown successfully for the first 
time in a powered, hesvier-than-air machine. 


Ciclebrating a Vear of Jubilee 


In the United States, and in many foreign 
lands on freedom's side of the Tron Curtain, 
that epoch-making achievement will be com- 
memoria! with special ceremonbes on Decem- 
ber L7, 1953, the fiftieth anniversary of 
powered flight. 

Here in our own land all of 1953 hos been 
declared a Golden Jubilee celebration of the 
wirplane'’s birth. There have been scores of 
Commemorative events, among them air meets, 
Siate and regional air tours by the Civil Air 
Patrol, special radio and television programs, 
airport dedications, special newspaper eili- 
tions. and the issuance of an anniversary air- 
mail stamp. 

Perhaps you, like myself, belong to that 
alder generation whose lifetime-spans the en- 
tire history of successful flight. Ff =o, Tam 
sure you feel, as 1 do, a sense of wonder at 


wing along our busy skyroads! 


the tremendous scope of the achievements 
we have witnessed in aviation. 

Pitty years is a mere moment in time oom- 
pared to the millenniums that have passed 
since man's invention of the wheel. Yet in 
that relatively brief interval we have seen 
the airplane grow from a fragile thing of 
wood, cloth, and wire into the fastest memns 
of travel ever deviserd, 

We, and our children, have seen the war- 
plane play a majer role in shaping the fate 
of nations. We have seen the airliners of 
peaceful commerce change the habits and liv- 
ing standards of ourselves and our néighburs. 

With no exaggeration, mankind's first half 
century of powered flight has been called 
“the fity years that changed the world.” 

The Wrieht brethers. made a total of four 
Hights that memorable winter's morning, aver- 
aging an air speed of 31 miles per hour. The 
longest Hight, with co-inventor Wilbur at the 
controls, went 852° fect in 59 seconds, 


Speeds and Loods Vasily Increased 


How unimpressive these figures inevitably 
seem in an age when fleets of huge airliners 
l coubt if 
even the Wright brothers could have dreamed 
in 1903 how greatly their distances and speeds 
would be exceeced. 

Including fuel and Orville, the Wright air- 
eraift: weighed 750 pounds, Today any one 
of a number of planes in the United States 
scheduled air fleet can curry 50 tinves that 
weight and fly 12 t¢ 15 hours nonstop. 

Recently o United States research plane 





Aviation Looks Ahead on Its 30th Birthday PER 


streaked more than four miles in the 12 see- 
ends Orville: required to travel 40 yards. 

hve the fuselares of some modern mili- 
tary aircraft are Jonger than that first (Vieht! 

In our Air Age the farthest spot an earth 
is only hours away. | Leaving New York, an 
airlines passenger can reach Maris in 13 hours, 
Chicago in 344, Los Angeles in 10%, Rome 
in [9% Tokvo in 39: 

By the time this article appears, one airline 
fluns to be operating the first nonstop coast- 
to-coast service, New D0C-7's will make the 
Nights in lise than #ivht hers, 


Air Travel Sets Records 


The Wright brothers, though gifted dream- 
ers, could not have visualised) in those 
Struguzling: pioneer days the hordes of people 
whe would one day travel by air, 

In 1952 United States domestic and inter- 
nitional scheduled airlines—Le, those oert- 
tificated! for route operations by the Civil 
Aeronautics Bogrd—carried oa record 27.- 
486.504 passengers, the equivalent of nearly 
one-sixth of the Nation's population. In 1953 
we shall undoubtedly better that total; fgures 
for the first aix months show 4 20) percent 
increase over the corresponding period of 1952. 

To handle the growing: tide of traffic, our 
scheduled wirtines are constantly modernizing 
and adding to a fleet of some 1.400 planes, 
Our airlines fly 236,000 route miles and. offer 
more lift capacity than the rest of the world’s 
Wir carriers combined, 

While achieving that growth, the airtines 
constantly improved their records for safety, 

On Febroary 11, 953, the domestic sched- 
Wied carriers completed 12 months of opera- 
tions without a single fatality. During that 
period they averaged o londing or take-ofi 
every seven seconds, or approximately 13,000 
per day. | 

Wilbur Wright died of typhoid fever in 
iid. Orville, the younger brother, lived 
until 148 and saw aircraft put to a multi- 





© Military and Civil Air Transport (Chiefs. 
Confer on LU. S&S. Delense 


Commercial aittnes form an integral part of the 
Natbon's defense system. Mohilizauion plans earmark 
nearly 200 Tourrtined planes-tor traneier to the MiH- 
tary Air ‘Transport Service on 48 hours’ potice, OF 
this number, more than’ 85 percent will be teow 
from acheduied airfinns, the reminder from Hon. 
scbrtahules) conten. 

Here the author, Emory 5. Land, president of the 
Air Transport Assocmtion of Ameticn, represents the 


scheiloled alctiony ot io meeting with Li. Gen, Jouwph* 


Smith, commanmic of MATS, at Antrews Atr Force 
Base, Marvlanil, The polar map shows ALATS* glotie~ 
irdiing rote; the swept wing medr] gircralt repre- 
seis a propused jet transport. 
© Madiinial Geeetaniehe Berkey 
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icity of uses which would have strained the 
Imarinothon of a Jules Verne: coin making, 
crop dusting and sprmying, power-line patrol, 
mineral praspicting, game surveys, foredt-fire 
fixhting—even the herding of livestock (page 
747}, | 

Today, exclusive of the military and the 
tirlines, there are approximately §8,000 nir- 
planes in service in the United States, mast 
of them operate! bey private flyers, 

A halt century avo there were only two 
power-plane pilots in the entire world. In 
1932 thete were 267,759 active civilian pilots 
in the Winited States olome. 

Afote than 16,000 of these flyers are mem- 
bers of the Civil Air Patrol, civilian auxilinty 
of the United States Air Force, Organized 
Inte 52 wings, one to each State and Terri- 
lary, CAP flies sir search dnd rescoe missions, 
mirlifts supplies in time of disaster, supports 
the Nation's atrial defense observation sys- 
tem, and currently instructs morte thin 48,000 
cadet members in aviation subjects: 


Airlines Plan a New Era 


OF avintion’s many facets, the one affecting 
our lives most directly; and perhaps of great- 
est interest, is public tramsportation.* — 

As president of the Air Transport Associa- 
Hon of America, a nonprofit service organiza- 
lion representing 42 scheduled offlines, 1 am 
intimately concerned each day with the sharp 
growing pains of 4 still-youthful industry. In 
1932, for the first time. the airlines entered the 
hillion-dollar industry class in. annual gross 
revenue, We have grown big, but we are 
destined to grow much, much bigger. 

That growth will see many changes, What 
will they hold In greater speed, comfort, and 
conventence for sirlines customers? 

Pil answer that question, but first let me 
disclaim the role of prophet. Few jndlustries 
are so dynamic and changeable as the air 
transport business, (Lonce told my board of 
directors (hey were “a grand bunch of prima 
danas.) Competition is keen, the prok- 
lems lnrge, the imponderables many, No one 
can foresea al) the changes: that Iie ahead, 
and. nome can claim special clairvoyance, 

Nevettheless, a number of developments can 
be predicted with reasonable certainty if the 
world remains at peace. In most instances 
my thinking on these future developments 
typihes the viewpoint of many colleagues. 

Qur Nation is about to enter a mew era in 
conunercial air travel—the ave of the gas tur 
hine aircraft, already introduced elsewhere fn 
the world by the enterprising British with 
their jet-powered Comet airliners. 

*Scc “Our Alt Ase Speeds Ahead,” by F, Barrows 


Colton, Natal Orrcnariti Manazing, February, 
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23 Firms: Helped Build This: Copy 
of the First Wridht Plone 





fn fone of the airplane's 30th birthday, Los Anprlis 
members of the Institute of the Acronautical Science de 
citlot to dupiicate the original Kitty Hawk Fiver. Thes 
shed the making of domonnents to volunleer cumpunte 
And gave Northrop Acronautical institute, Hawthorn 
California. the job af wing-pane) construction und final 
Leame}Ta ir Al work and material were donate 


The fimlehed reproduction wewn mt Hawihorme, i a 


Bias Tan call a ee ates” er 4 1; La L. 
twin ol the emma) in very deta) but ofc: lie engine bo 
Wik) Snel metal noch iF Tie Aer devicaiore’ eere- 


monies last. July 14, TAS members put the plane of dips 
in theie W. F. Durand Acromiutical Museum, Loc Angeles 

Envlunc's Rensimeton Science Museum hoe the onl 
other full-ecnle copys: The mueeom contributed: hlieperlat 
to the LAS project, ay did the National Air Museum of 
the Smithsonian Institution, Woshimeton, OD. C_ costorlian 
of the orketoal Wricht plone 

Georen Wi, Rossel, geanineniew of the Wright brothes 
ond am aeronautical engineer, bes prone on the wine, 
Hemabratrating the pailit's position to fet ace Robert J 
Love, mow nest pet for Northrop Agreraft, Dba 

Upper left: Stunt pilot Joseph Noone, entertaining 
ino ait show tah Richtee, Virginia, last May 1A, fies 
190 Cortisee pusher. [ts “hatter paddle” propeller, pownred 
by @ 1978 (Ciurtiss mater, rive the venrrible nelic a scorch 
int 45 mile anheur. Paul Mant, owner of this and other 


old olanes, contracts for dhmir we in mir shows and mores 


~~ All S8 Seats Were Taken on This Flight 
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domestic runs: gir comch or toonst eevice at apptoxiinated 


IG preemie bi than first-class fares in £952 corna 
bmitiiornied the serving on transatlantic runs, making pos 
diblé vucathans abroad for thousands of Americuns who 
che time to go by ship. Toray ubowl, 7) percent of 
all ale trivel tf the United! States is by coach 


Seating Arrests are leek sfarcous oo comch fights 
pel luscury services ate curtaied, but planes are the san 
tres used for fitel-clac travel 

These coach pasarncers prepare for takn-of from Wash 
incion on o TWA run to the Pacthe coast 
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Basically, there are two types of gas tur- 
hine power plants: the propellerless turbojet, 
usually referred) to simply as the jet, or pure 
jet, obtaining thrust from a blast of hot gas; 
and the lesser-known turboprop, which gears 
its whirling turbine to a propeller (page 770). 

Today practically all developmental work 
on large piston aircraft engines has been aban- 
doned in the United States in favor of these 
two new types. Our latest airliners, the DC-7 
ated the Super Constellation, probably will be 
the last big new-model transports with recipro- 
citing engines (pages 730, 742). 


Je: Debut Expected Soon 


1 believe 1956 will see a jet transport in- 
troduced in domestic operation and another 
placed in service by a United States trans- 
wilantic carter, Our first jet may be an 
improved type of the British Comet, of a new 
Hoeing 707 transport, now in prototype con- 
struction phase, Other possibilities are on 
the drawing lwnarels, 

Many of our present airliners could be con- 
verted to turboprop power, und we mity oe 
stich aircrait in Service by 1956, or perhaps 
even sooner. New planes specifically designed 
for turbuprop operation are contemplated, hut 
American manufacturers have indicated they 
will introduce their speedy jet transports first. 

In 19 w LS years fetliners of American 
manufacture may replace most piston-driven 
aincraft on transcontinental and a number of 
uther long-haul routes, 

You may be on inveterate air traveler, but 
f predict vour first flight in one of these jets 
will he the smoothest, most pleasant journey 
you have ever undertaken. 

Your plune will be luxuriously fitted, with 
seats for about 80 passengers, plus a lounge. 
You will fly at 35,000 to 40,000 feet, far 
above the weather, Outside, the air will be 
rarefied and below zero, but inside the cabin, 
with its double windows for saler pressuriza- 
tion, vou will stil be warm. and comfortable. 

Since the jet has no propellers, your plane 
will be virtually without vibration; there- 
fore, fatigue will be reduced. The roar of the 
engines will be muted to a murmur by sound 
insulation in the fuselage. You will cruise 
at about 550 miles on howr, compared to 365 
for our fastest piston liner. 

Respite one stop en route, our first jet 
transports will cross the continent in less than 
seven hours, clipping an hour trom the non- 
stop DM"-7 schedules (page 723). 

But in 25 years, perhaps sooner, an airlines 
passenger will leave New York at noon and 
arrive in Los Angeles at noon! The time sone 
differential] will erase the three hours re- 
quired by his supersonic jet to streak across 
the country, 


The National Geographic Magazine 


The jet's optimum performances will be on 
long flights at high altitudes. The turboprop, 
more economical to operate, promises to be 
mest eHective on intermediate runs and on ex- 
treme long-haul routes, 

The turboprop has a glittering future, both 
#5 48 transport plane and as a cargo car- 
rier. Although not so fast as the jet, it will 
cruise at 450 miles an hour. When fully en- 
gineered, it will reduce cargo costs per ton 
mile, enabling the airlines to capture an in- 
creased! share of the freight and express now 
being carried by surface transportation. 

Last year domestic and foreign airlines car 
ried more people to and from the United States 
than did ships, Domestically, out airlines 
accounted for nearly 57 percent of the first- 
class travel market, as compared to about 
one percent in 1932, Jets and turboprops 
will increase the trend to air travel, 

| am confident that in 10 years’ time the 
scheduled airlines will carry 60,000,000 pos 
MNES & year compared to our present 27,- 
000,000, Instead of 2,000,000 niiles per day, 
our planes will Jog 5,000,000, equal to 10 
round trips ta the moon every 24 hours! 

Airlines are planning the large-scale intro- 
duction of helicopters, an innovation that 
seems likely to arouse more general interest 
than perhaps any other “new Jook” in aviation 
(nage 758). | 

1 predict that in 10 to LS years big multi- 
engined 50-passenver belicopters will replace 
fixed-wing gircraft on many routes of less 
thin 300 miles through large population sareas. 
They will be economical, safe, and reasonably 
fast. Their ability to hover and descend ver- 
tically will enable passengers to disembark 
at downtown heliports instead of outlying 
uirports, saving valuable time—and saving 
time is commercial aviation's prime asset, 


Automatic Flight a Possibility 


Today new electronic aids permit airlines 
to maintain dependable all-weather schedules. 
So promising is the outlook in electronics that 
completely automatic flight is a distinet proba- 
bility during aviation’s second half century. 

Amazingly versatile electronic brains will 
take airliners off, By them to their destina- 
tions, and Jand them safely and smoothly, 
Pilots will ride in the cockpits, but only to 
moniter the automatic equipment. 

This technique is, of course, not a reality 
today, and it may be 25 years before we see 
it in use by the airlines, 

I intend to discuss each of these future 
developinents—jet, turboprop, helicopter, and 
dutematic fight—in more detail, answering a 
number of questions that must be in the 
reader's tained, 

But first, for a better understanding of the 
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These “Lucky” Wright Brothers 


arty in 1954 several organizations decided 
tc build fullsize tr prelin tions of the original 
Writht pinne. (ne 


IS A MUSEUM Piece [page 
Two other groups planned powered copies 

which would actually be down by test pints, 
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Aviation Looks Ahead 


declare faith in the possibility of flight prior 
to Kitty Hawk was thot of Dr, Alexander 
Graham Bell, inventor of the telephone ane 
president of Your Society from 1898 to 1903. 

In the June, 1905, NationaL GroomapHic 
Macazrne, featuring an account of his experi- 
metal kites, Dr. Bell wrote: 

“We are all of us interested in aerial loco 
motion; and Tam sure that no one who has 
observed ‘with attention the flight of birds 
can doubt for one moment the possibility of 
werial fight by bodies specifically heavier than 
the air, In the words of an old writer, ‘We 
cannot consider as impossible that which has 
already been accomplished,” ” 


Later, during aviation’s pioneer years, the. 


(distinguished scientist predicted that aircraft 
would attain high speeds and forecast 13-hour 
transatlantic crossings. by air, 

In the airplane's infancy mast people bie- 
lieved it Incked commercial possibilities, A 
statement by Octave Chanute, friend of the 
Wrights and a prominent engineer and glider 
pioneer, typifies the thinking of the clay. 

Writing in the Smithsonian Institution's 
annual report for 1903, Chanute forecast ao 
limited military use for the airplane and said 
it might even carry mail “in special cases.” 
Then he decked: 

“Huot the useful Inads carried will be very 
enall, The machines will eventually be fast, 
they will be used in sport, but they are not 
to be thonght of as commercial carriers, To 
say nothing of the danger, the sives myst 
remain smuill anc the passengers few.” 

However, by 1914 flying boats were shut- 
Hing passengers back and forth between 
Tampa and St. Petersburg, Florida. This 
service has been called the first scheduled alr 
passenger line in the United States. It ‘wis 
an unprofitable, short-lived venture, as were 
several similar undertakings that followed, but 
they served ks vurdsticks for future operations. 

World War I Boosted Aviation 

World War T gave tremeridous impetus to 
the development of the airplane, Having 
narticipated mightily in that development, our 
Government naturally desired to capitalize on 
it: in time of pene. 

Speedier delivery of mail proved to be the 
airplane's first peacetime ose, 

In May, 1918, the War Department inaugu- 
rated regular air mail between New York and 
Washington, D.C. Later that year the Post 
Office Department took over the service. 

New York-to-Chicago air mail. was estab- 
lished by 1919; San Francisco was added 
to the route the next year, Night air mail, 
Chicago ta the west coast, started in 1924 
and was extended to New York tn 1925, 

This was the brief, brave era of the pilot 


on Its 50th Borthday 729 
veterans of World Wor 1 and the hoppy-ge- 
lucky harmstormers of the postwar aerial 
circus days, They were the men hired to 
fy the pioneering planes, the men who put 
new meaning into the Post Office slogan, “The 
mul must go through." 

So rudimentary were navigational aids that 
the odds were 25 to | against an air-muail 
pilot's survival over an 18-nonth period. Tn 
those davs, when flying blind, men often fad 
to fudge their angle of flight by “the feel of 
the seat of the ponts.” Nlechanical failure 
was relatively commonplace, 

IT was doing some flving in the 1920's, 
first ms a Navy serial observer, and later as 
a pilot. Any forced landing vow could walk 
away from was a good one, und | was lucky 
enough to walk sway from five! 

There was no Civil Aeronautics Acminis- 
tration then to impose safety regulations and 
strict discipline. Pilots were a. venturesome 
fraternity. They pulled some stunts that 
probably would cost them their licenses today. 

In one such episode T wis the butt of an 
amsing but hair-raising practical joke. 


Plane “Buses” Speeding Train 


My friend Al Williams; later renowned as 
a speed king, was fying me across the Man- 
land countryside in a two-seated open-cock- 
pit de Havilland biplane: Suddenly the irre- 
aber Williams swooped down upon a 
speeding passenger train, ae 

Overtaking the engine, he jockeyed the 
plane inte a position above the smokestack 
and reduced our speed until it matched that 
of the train, So nicely did she judge the 
maneuver that only the rear cockpit, in which 
I sat, cought the smoke from the stack, 

Engulfed in cinders and noxiows fumes, | 
coughed. <pluttered, and choked. Beating on 
the rim of the cockpit, | voiced my opinion 
af Williams in profane shouts. Finally Al 
tired of the game and hedgechopped away 
across the fields. When we landed 1 looked 
like the end man in a minstrel show, _ 

Today such questionable lorks have all but 
vanished from the aviation. scene, 

In 1926 the Federal Government turned 
over. flying the mail to private contractors. 
Under private enterprise the nucleus of the 
airlines we know today took form. 

The big challenge was to deliver the mail 
in the shertest time, The letter that tixiav 
tikes 10 hours to get from const to coust, at 
nh cost of 6 cents an ounces, took 32 hours 
m 1026 and averaged 24 cents an ounce, 

Air mail was so profitable that few con- 
tractors bothered to install seats in thelr 
planes. But sme pionéer travelers consented 
to ride in open cockpils or sit on mail sacks, 
Later they crowded inta boxlike cabins. 
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Aviation Looks Ahead on Tts 50th Birthday 


The first regularly scheduled passenger serv- 
ice by an ait-mail carrier was inaugurated 
May 23, 1926, by Western Air Express, 
today's Western Air Lines: Each plane car- 
ried about §£.000 pounds of mail and two 
passengers over the 660-mile route from Los 
Aneles to Salt Lake City. 

Cn July 4, 1926, the first air transport 
Company primarily engaged 1 in passenger busi- 
ness established service between Washington, 
D.C. and Philadelphia, By the end of 1927 
many pioneer transport services were apernt- 
ing, ‘including one to Latin America, 

With expanding routes came larger and 
faster plunes, trimotared, each carrying up 
to 14 passengers. The vear 1935 saw the 
introduction of an all-metal, low-wing, twin- 
engined transport, the Douglas DMC-3, which 
becume the work horse of the fleet. 


Law Stimulates Civil Aviation 


To regulate and promete the scheduled oir- 
lines in the public inlerest, Congress passed 
the Civil Acronattics Act in 1938, It was a 
remarkably fine piece of legislation, Sched- 
uled airlines: moved forward under this new 
civeciNe. Passengers increased snd cargo 

ning by air developed. 

On the day Pearl Harbor was attacked, the 
military turned to the scheduled carriers for 
help. “Approximately half their fleet of $39 
transports and 27 flying beats and half their 
personnel, 7300 employees, went to work. for 
Uncle Sam within six months. 

After World War 7] new 5-mile-a-min- 
ute, 50-pussenger aircraft made their debut, 
As these planes settled into routine service, 
a new degree of efficiency was achiewed, 

Then, once again, there were war rumblings, 
antl the airlines answered another call to the 
colors, ‘Three chavs after the Korean War's 
outbreak they mode available 40 of their 
largest planes to the United Nations effort. 

During the height of fighting, commercial 
nircralt were carrying 67 percent of [us- 
sengers, 36 percent of cargo, and 70 percent 
of all mail town to the war theater. Thanks 
to the oirlines, the Military’ Air TPrunsport 
Service (MM ATS) was able to meet its other 
obligations in the free world (page 722), 

At present the scheduled airlines are bring- 
ing direct passenger, mail, and cargo service 
to OR] cities in the United States at rates far 
theaper than in the old days; For imstance, 
in 1926 the average passenger fare was [2 
cents per mile: today it lb 305 cents: 

Earlier 1 outlined the air transport picture 
as we believe it will look during aviation's 
second half century, Now let's sketch in the 
details and consider some of the problems, 

Those problems are enormous, particularly 
inthe matter of jet transports. 


Wal 


For many years American manufacturers 
have dominated the international market with 
their highly refined, piston-driven machines. 
At present about 80 percent of the world’s 
transport planes are American-built, Bait te- 
cently we have seen the very capable British 
enter the competitive scene—jet-propelled. 

For more than a year the fOVErnMent-owned 
British Overseas Airways Corporation has been 
operating jet-powered de Havilland Comet Is 
( Paae ro). 

Three iniproved versions of the Comet, the 
Series 17, 171, and TV, are planned. 

Meanwhile, other British aircraft: manufac- 
turers have not been idle. Vickers, Avro, and 
Handley Page say they will introduce giant 
high-speed jet transports, Moreover, both 
Vickers and Bristol have built: medium-range 
turboprop airliners, Other, larger British 
turboprops are in the planning. stage, 

In contrast, American manufacturers have 
vet io produce a jet transport, 

Dotglis, Lockheed, and Boeing plan jet 
airliners, and Boeing will. be ready to test-ily 
a prototype in the summer of 1954, 

Consolidated Vultee has converted several 
of its familiar Convair-Liners to turboprop 
operation and has sold two such aircraft to 
the United States Air Force. Similarly, Lock- 
heed is experimenting with turboprop installa- 
tions in its Soper Constellation. 

But that’s the extent of our activity to 
date. Obviously, British manufacturers and 
airlines are ahead of us in the race for com- 
mercial supremacy in the Jet Avge, Their 
lead, I believe, is confined to jet plone air- 
frames, not power plants. 

Nevertheless, how did it come about? 


Long-range Planning Helped British 


The explanation lies in the basic difference 
between British and American civil aviation 
and in the nature of the jet engine itself, 

Britain's new airliners, though designed and 
built by private firms, found their inception 
after World War IT in government-sponsoredd, 
long-minge planning for civil aviation develop- 
ment, Actual production wos assured by 
orders from the Ministry of Supply and the 
eoVvernment-awned sirlmes, 

In short, government help gave the Hritish 
a head start in jet commercial development. 
This statement i in no sense a reflection 
upon our overseas cousins, They approached 
the jet problem with characteristic energy, 
initiative, anc imagination. 

However, the situation of our own highly 
competitive aircrait industry was quite differ- 
ent. Airlines supported a legislative propasal 
in 1948 that the Government sponsor. a jet- 
liner prototype, but nothing canve of the sog- 
gestion, Lacking government help, and ati 
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Past Lower Manhattan's Towers 


Lockherd tatrodicedd the fret of Ws famed 
Constellations im 1944 Improwed Wershvns 
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NANT aC Lures 

Were pot in a position to gamble upon 
an cirty venture into the fet field, 

several makers were smarting under 

shittp loses incurced in the development 

of conventional transports. The cost of 

building a jet prototype, estimated at 
SJ0,G00,000, was reason for pause. 

Mlareover, manulicturers and oitlines 
alike were concerned over the high cost 
of jel operation, Our 4-engined DC-oB 
comsimecs 8.4 sounds of fuel per mile. 
A jel transport of the same size would 
pulp 20.4 prourneds, 

At low altitudes jets: may burn 4 to 
lO times as much fuel ae they doat their 
most efficient cruising height, 35,000 to 
40 00 feet. | 

Obviously, the necessity for carrying 
huge fuel reserves keeps pay loads down, 
This was, and still is,.a matter of con- 
cer to the business-manaeged, private 
enterprise airlines: Our present bie ais 
liners begin to make money when about 
62 percent filled with passengers. Tf the 
airiines ore to pecinin healthy and on- 
tinue to improve their service, the load 
factor for jets must be comparable 

These contrasting economic considera: 
Hons made possible (reat Hritain's “lead 


time’ in fet transport development 
Refinements in jel engine: design here 
inthe United States have browzht some- 
what better fuel economy: more progress 
Is expected in a few vears, This out- 
lowes. more than any nithyer actor. Dae 
7a 
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has prompted American manufacturers to risk 
the enormous sums needed for jet trimsport 
development. 

Early in the planning phase the Air Trans- 
port Association laid dawn certain require 
ments for these new aircraft. They would have 
to be safe and dependable; have sufficient 
range for: transcontinental «and transaceanic 
travel: be able to land and take off at existing 
airports: and be as profitable to operate as 
existing 4-engined transports. 

Some manufacturers sav they can meet 
these requirements. On one point, operating 
profit, many aittine officials are dubious. But 
there is no doubt that jet transports will be 
part of the American scene. | 

Qnoe United States airline, Fan American, 
has ordered three Comets (Series LT models) 
for delivery in 1936 ond has an option to buy 
weven mare, So far, other carriers are waiting 
to see what cur own manufacturers procuce, 
Boeing's jetliner may be in production by 
1956. Douglas and Lockheed jets probably 
will be somewhat later. me 

Since World War U1 the scheduled airlines 
have betsht and paid for 1.193 piston-type 
airplanes, some costing as much as $1,900,000 
each. Orders for an additional 226 have been 
placed for 1954-35 delivery. 

Now comes the jet, bearing a probable price 
tag of about $4,000,000 each for early pro- 
duction models. The airlines expect to acquire 
approximately 100 of these planes during the 
period 1955 to 1960, Ober the next 10 years 
we may have to raise more than 31,000,- 
000,000 for all types of new aircraft; turbojet 
and turboprop transports, air freighters, Jocul 
service aircraft, and helicopters, 

We are prepared to do this, but readers 
should pot expect conventional aircraft to 
disappear fora good many years. New planes, 
for both financial and operational reasons, 
must be introduced gradually. 


Turboprop Planes in Design Stage 


To date the United States has devoted far 
mare tesearch to the jet than to the turboprop, 
largely because of military considerations, 
But the gap between the two narrows, 

The turboprop shows much promise as a 
transport plane and its development is now 
being pushed. Several manuficturers have 
commercial designs in the planning stage. 
Company spokesmen predict that this type 
of plane eventually will be more economical 
than any large transport aircraft now flying. 

Like piston-driven aircraft, the turboprop 
upon landing will be able to retard spoed by 
reversing the pitch af the propeller blacles. 
This advantage is denie! the jet, which will 
require longer runwiys. 

However, there is no truth t9 the oft- 


repeater! rumor that jetliners cannot use exist- 
ing airports: ‘They will take off and land 
with complete safety fram our larger termi- 
nals, Exrly models will have improved brak- 
ing developed for the military. Lroubtless the 
future will see the perfection of reverse jet 
thrust, the ultimate in braking efficiency. 

Although no is planes have been delivered 
to airlines in this country, jetliners have main- 
tained regular coast-to-coast scheiules for 
more than a vear, No passengers ride them, 
and not a single eve sees the propellerless 
giants atreak overhendt. 

They are United Air Lines’ “Paper Jets,” 
tike-believe aircraft dispatched daily on 
hypethetical sprints between New York and 
San Francisco, Meteorologist: and dispatchers 
plan are schedule these flights just as they do 
} ar operations, 

The Paper Jets are United's own desiin, 
planned to carry 70 to 80 passengers: a-crew of 
five, and 8,000 pounds of cargo, to cruise at 


$50 miles per hour at 40.000 feet, and to lind 


on present runways at New York, Chicago, 
San Francisco, and alternate airports, 
Conditions Good for Jet Flights 

By preparing flight plans with jet capabili- 
ties and requirements in mind, United has 
gained valuable information on problems the 
dinlines will encounter in actual jet opera- 
tion, particularly with respect to high-altitude 
weather conditions and sirpart trafiie. 

United says its studies indicate conrlitians 
in this country generally are favorable for 
commercial jet iihts. 

Five years ugo the intreduction of jets on 
a larce scale would have been extremely diffi- 
cult because of airport traffic conditions, 
Navigation and troffic-control facilities simply 
had not kept pace with the development of 
the aviation industry, Foul weather canceled 
many fights. Planes often hacl to circle above 
an airport in “holding patterns” for many 
minutes because of bed weather and anti- 
quated grownl-control equipment. 


This is the problem known as “stackup,”. 


it would be acute in jet operation because of 
the engines’ favenous appetite for fuel at low 
altitudes: Fast new transports will have ade- 
quate fuel reserves for any eventuality, but 
they would hardly be ecomomical if long land- 
ing delays were encountered frequently. 

Fortunately, stackup is being eliminated os 
a major problem, thanks to pioneering work 
in electronics by many organizations. 

Until fecent vears pilots fiving the Federal 
airways navigated primarily by means of low- 
frequency radio sisnals from ground stations, 
Chief among a number of disucdvantages were 
these: the signals could not be browedenst in 
all directions, and frequently they were 
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Passengers Arriving in New York Await Shuttle Service by Helicopter 


New York Ainvavs is plonerering the tse of helcopters for shiort hauls (page 734). En route oversras, theee Eastern 
Air Lines patrons use the regular helicopter airlift butwees La Guardia Field and Tnternathonal Airport 
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objiterated by the buzz and crackle of static. 

Today the Civil Aeronautics Administration 
is rapidly replacing this equipment with twa 
new midio pids. One, known os distance- 
measuring equipment, operating in the ulira- 
high frequency band, automatically deter- 


mines a plane's distance from a known geo~ 


graphical point. The other, called: omnirange, 
in the very high frequency band, sends out 
course signals aver o full 360- degree circle. 
Together they determine the plane's position, 
Both are virtually atutic-free because of the 
frequency hands in which they operate. 

At airports the CAA is installing many new 
aids, among them high-intensity lighting, im- 
proved radio instrument landing systems, SuT- 
Vellance radar, and precision approach radar. 

A-number of years will be required to com- 
mete the installations on 2 nationwide basis, 
But marked improvement at major airports 
already is evident, paving the way for féets. 

These new devices are consitered only tran- 
sittonal in‘awir-traffic control, Already planned 
ore machines, operating on the radioteletype 
princinie, which will climinate. voice control 
in ground-to-air communications, Filota will 
receive instructions on tape from electronic 
devices in the crew's compartment. Built-in 
safeguards will prevent the devices from trans- 
mitting a confusing or dangerous order, 


Flying by Robot Control 


The next logical step leads to the ultimate 
in airpkine control, Tully automatic fight. 
It is, of course, many years away, but CAA 
spokesmen and a number of other aviation 
leaders see it in the future picture. 

Here, in general terms, is how it will work, 

Ground crews, after preparing a step-by- 
step sequence of events. for your flight, will 
put the information in code ona punched card. 
The pilot wil] feed the card into an electronic 
programing device, then sit hack and watch 
as the ingenious rebot goes to work, 

It will take your plane off along an airport 
fadio beam, ewitth to variqus omnininge sti- 
tions while navigating you to your destina- 
tien, then land your pline according to termi- 
nal approach and glide radio beams, Throwgeh- 
out vour flight the robot will control the 
throttles and the plane's automatic pilot. 

In recent years civil aircraft equipped as 
ving laboratories have made partially auto- 
matic flights, but much work lies ahead be- 
lore the system Is entirely safe ane feasible, 

You can be sure the robot will sot replace 
your trusted, efficient human pilot. Mechanical 
brains, though they minimize the possibility of 
human error, cannot cope with emergencies or 
Changes in flight plans. Man must monitor 
the equipment and be ready to assume manual 
control of the aircraft when necessary, 
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Today there are some 50 applications pend- 
ing before the Civil Aeronautics Board for 
certificates to inaugurate helicopter routes. 

companies actually are in scheduled 
operation. New York Airways curriés minil, 
cary), and passengers between three New York 
City airports: International, La Guardia, and 
Newark (page 735). It nls flies regular 
runs between communities in New Jersey, 
New Vork, and Connecticut. Los Angeles 
Airways has a similar operation, anc Heli- 
copter Air Service transports mail in the 
Chichzo area. 

As yet these operations are small, but they 
promise to burgeon. Growth awiits big multi- 
engined helicopters, Such machines, devel- 
oped for the military, will be rolling off com- 
mercial production lines in 1955-56, and fleets 
wil) be availuble by 1959 or 1950, 

So promising is the outlook that operations 
departments of scheduled gitlines conteniplate 

Rh test program in which multi-engined hell- 
canis will be used in round-the-clock opera- 
tions, Details are bemg worked out. 


Heliports: Where to Put Them? 


One problem in particular looms large in 
the operation of rotor aircraft—heliports. 
Where will they be located in downtown 
areas? What will they look like? 

Proposals are tmany ond varied. Heli- 
copiers may operate from pround-level lots 
surrounded by terminal facilities, Others may 
fly from plutforms atop reinforced roofs of 
office buildings, Many undoubtedly will use 
low-level facilities built above water, 

To me this latter method seems the most 
promising. [tt has already been adopted by 
the Port. of New ¥ ork Authority, Engineers 
have bridged two piers along Manhattan's 
Fast River and now are constructing a heli- 
port atop the platform. A water approach 
tuatiniees undbetructed flight paths, 

Flight obstruction will be a serious problem 
in fooftop heliports. For instance, suppose 
you were operating helicopters from the roof 
of a 4-story building, the highest in the neish- 
borhood, Then one day the owner of the 
building next deor decided ta tear it down to 
mike way for a 20-story structure. If the 
new building obstructed your flight path, you 
might be put out of business in that locality. 

Here is a problem not only for airlines 
people but for real-estate specialists. Tronclad 
covenants and municipal legislation involving 
building heihts will have to be worked out 
in many communities before rooftop heliports 
can be used extensively, 

Basically, however, the idea is good, Heli- 
copters can land un roofs just as cusily and 
safely as on vacant lots, Passengers would 
buy tickets in the building lobby and then 
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World's Largest Transport Helicopter, Built for the Air Foree, Dwarfs Older Models 


Piasecki's YH-t6 Tranaporter cores 40-s0ledbets, 32 Litter fatients, or three jeeps | 
 Piasecki alo bolle the H-Jt (havering) and the HUP-2 (operand), 
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be whisked by elevator to their aircralt, 

Obviously noise would be a problem close 
to) a heliport. But downtown locations can 
he found which will not be objectionable to 
citizens. Also, much can be done in noise 
abatement by routing flight paths away from 
certain locales. Miufifing of hieh-peevered air- 
crait engines is not vet practicable for eco- 
nomic reasons, but EXPErs ATE WOrKINE qh 
the problem 


Helicopter Ideal for Short Mauls 


Frankly, today's fixed-wing aircraft ure nit 
(esigne to compete effectively with surtace 
transportation on top lengths of 60 to 140 
nitles. Atrlines generally lowe money carrving 
peome such short distances. Moreover, on 
thbreviated hops the airplane may not offer 
Pesengers fb saving in time because: terminal 
facilities usually lie outeide cities, 

These circumstances have werhed heavily 
on the short-haul local airlines, the operitors 
whose! totes tie into the main-iine sinways, 
and upon the growing momber of air-tuox1 oper- 
ators serving small communities: 

Lalike most of the big schecluled carriers, 
lotal Lines depend upon air-mall pavinents to 
make ends meet. That picture is likely to 
change for some local tines, particularly. those 


Ar reriti pahieee! for airline 


scrving arte metropilitan centers, as the heli- 
copter captures an increasing share of the 
short-haul trinspartation market, 

In 1932 a arutetol Congress erected a 60+ 
foot monument to the fathers of powered light 
on the windy crest of Kall Dewi Hill. Around 
the monuments base are these words 

In Commemoration of the Conquest of the Air 
be the Hrathers Wilh and Orville Wrieht, Com- 
cerved liv (remus, Achieved by Gauntless Rewls- 
ett ited UU aedyuerabie Faith 

Today the aviation industry ts blessed with 
miny young tien who posatss the clements 
of genius, who are teentute, who are spurred 
on by faith. They are the spiritual heirs of 
the brothers Wright 

These men, given an era of peace, will 
continue the transformation of our world with 
the magic carpet bor at Kitty Hawk." 
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lta first article on aeronuutios, “Tetrahedtral Princhle 
in Kite Structure,” by Aksander Cirahwm Hell, tn 
June, 1! then The Mirgaxine has pritited 
Indie than LAD featutes of avi subiercts. Anon 
the authors have been euch distiniehed outhorities 
a8 Berar Actmiral Richard E. Bee, Col. (Chorles A 
Lindergh, Utrar. Gen, Willem Mitchell, General of 
the Army AH. A Arno], and Gen furth FE. LeMay 
Fart n complete list of avintion artiches, see the tye: 
colome SATS AL Cnmecnanpic Macarse Cumelittee 
Tnidee, THO TSG 
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Kitty Hawk, North Carolina, December 17, 1903: Man's Dream of Flight Comes Troe 


lee coated the rain podls and a Gilter wil whipped the sand dunn of Ki Devil Hil Two brothers—btcycle 
tinker from Davion, Ohho—tinkered with.» trail contraption of wood, muslin, and wire, Presently they placed thet: 
device, a double-winged aircraft with a gneoling ongine, on an iren-shed rail Orville Wright las down kn ‘the 
michine, graanint @ hve . 

The toevter coughed, then roared; two propellers turned. The Flyer moved slowly into the wane. Wilbur 
Wraht ran oboneside, steadving one wing entil the croit rose into the air 

For 12 thomentaue seconds the machine stuved aloft Tt was man's first socerseful powered Meht Ina cratt 
heavier than ale. Hefore noon on that. fyteful Devernber Hay 50 Yeurs wpe, the gontraplion Thies three timed wun 
once qurvin ite pilot fer 3) ycotdls and 422 feet, “The Wricht brothers. alter four years of poimetnking experiment, 
had solved the cddlé of fizht, learning a-secfet man had coveted atnce he fret watched the birds 

Si lee hea ah eet Aaa le Mien wie ae untieraldert. eit VA ridibe sccm unmoyie baw’ phate cpun ha] 
achievement. Hawing flown gliders hundreds of times, they were entopletely confickemt of sticetss, Five fystanders 
hardly widersteod the dmuma of the occeadon., Mest newspaper: refiaed to carry the story; later they picked) op 
an exaveeraicd und inaccurate account, Lt was wears before the American poblic renlkeed that a now dimension Ehad 
bien added to traycl and gave to the Wrlehts the onelit due them (page (42! 

Same vers before be died, Orile Wright prevented thin photograph of hie history-making Hight to Lois 
Aturden of the Sarwar Goueariic staf Wilbur rons beside the lilting. winane 


» Whur. hoving won & com tee, attempted a Wht December 14, three: dave before Orville’s Erruinph He 
mised his chance to becure the fret fdr wher the plane stalled anil nosed Into the sand; Ripplis on thts photo 
aroph were coum hy the Davie died of LOLA, which damaged inainy ef the Wiirht peutivcs 
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‘* John A. L AlecCourdy Pilots Sifiwer Jer 
(iver Baddeck Bay, Nova Scot, 

February 23, |09—First Airplane Plight 
in Canada amd British Rropire 


While the Wriothts prepare! to deronstrate their 
Fiver to an caver Europe, another group cl paonerts waa 
budifing- and f¥ing plans af Hommondapert, New 
Work, ancl later at Bocileck ‘This was the Acrial Es 
periment. Association, organized by Thr, Alesandes 
Grokgm Bel) apd finite) liv Mors Hell 

fhe Hlustrings inventor of the belephone bad exper 
mented for scar with enor tetrubeelral kites, bup- 
ink to find the proper design for = perweredl heavier 
thancale crult. Beltecirme in grow) reanarch, be gathered 
aroind hits in WoT - FW. Baldwin and Jaobn A. 0 
MeCunjy,. voung Canadian onuineers; Li Thomas EF. 
Sellriedve (nue T44): and Glenn KH. Curths, a ncitot 
vce racer anil monufacturer who wad caller) “fastest 
mon im the wereld.” Together these men built and few 
leur nittline all equipped with Curtiss fawertul 
chit eniines, MeCurily designed Sdvrr Ort, leat ni 
the Asocuition's jour panes 

The five esooates devised q hinsed wing tp, a kind 
of alleren, whose movements controlled the plane later- 
aliy The atleron, deviloped im the Lntted State 
neaved more practicable than the Wrights’ mirthod of 
worpline, or twisting, the trailing efter ol the wing and 
beramw slamiant onal) planes: However, the Wrights 
chareerd that the aileron mirtoced the bac ponagple a 
thee LE = ee pdtent, anal thr coaurta sustained 
bherne. 

Althoweh the Association dlabanded!l in 109, 1 Jett 
a, proloone inifisnen Curtis went on to become 
jamoas for ‘Tight reeermts ape iar pani anil engine 
dean ane maniheire 
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Drawn by Horse and Sleigh; Steer Hort Prepares to Make History's First lee Take-off 


The sen was shining on Conndla’s Bacalerk Hay om the morning of February 73, 1909. Nearty 140 citizens of 
heor-by Hoddeck skitmmnl along on slate: of stood talking in Gittle groups. Presently o-slelgh glided wcrims the dev, 
tovinet the bites: product of that groupe! inventors whe worked mt Dr, Ball's place, Beinn Bhreagh, whieh still 
overiookes the bar: nebend of skids, the new plane bad a thré-wheel unidercuringe, und its wings tapered 

While Or, Bell and the cithwnary watched, Siver Dart eped across the fee, kicking up a cloud of snow ae a 
teok to the alr. With Jobo A. OD. MeCurdy ot the control, Ht flew across the wintry landscape for hall a mile, 

McCurdy, today the senior living pilot in the Commonwealth; can lay chim to @ lone string of avintion 
achievernents. While working with Dr. Bell and the Acrhil Experiment Association be became the sinth min in the 
Diitedl State: te filut.a heaviirdthan-alr machine 

In TO10 McCurdy won the world's hiplanc-speed recerd ot the second Tnternationnal Aviation Meet, im Relmieati 
Park, New Vork. That same yeor he sent the wordkd’s first wireless from i plane aloft, the meaze going to the 
Sew York Ward. In t9tl, above Davtona Bewch, Florida, he reweived the first Wirekess (rem crowned to orerali 

McCurdy gave muny demonstrations al premier aviation meets in Mobile, Atlania, Norfoik, San Dees, and 
other cliies, The Mobile Rrefiter teported on November 27, 1910: “MecCuniy blew up a battheahip vesterday. That 
lt, be wuld have blown one op if the cranes he threw trom Ab aeroplune had been filled with nitroeiveerin one ii 
the 12-foot squares of conyas ving on the ground im front of the erondstand ..hod Geen the fone ol @ iain 
of war.” From (4) to 1952 McCurdy weed with distinction a: Lieutenant Govern of Nova Scotia, 





(conodian “loetluordy Prepares to Dare the Shark-infested Crossing from Key West to Haovons 
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Meet: Reims, France, 
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Aviation’s First [nternatiwnal 
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iv Aten Bird as Louis Blerint Spans the English Channel 
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First Transcontinental Flight: 


*~ Suilors on Masts Wateh Eugene Ely Land 1 
Min Fit Plyer Adverteses a Drink 


on Elistory’s Fiest “Airplune Carrier” 


Fly i 2911 peeved corners practicable by landing Calbriith Perry Rodkers brilieed the United State 
it 4 mile an heur on the ler of the cruiser Penn ad, fiving foam Dong Khined de Pasadena in £4 
rid, Which hod pigeed a drck platiorm ecarcely wides gays, then #3 an aiterthnwueht on to Leng Beach, Hi 
than hie: Curtes biplane, Ropes stretched between sand- overs) aime 4.750 miles in 70 hep Lctual) fieht tonal 
hie arrested fils ape, Shortly alter, he took aif an Lee BS Pee likley jot reinds 4 hours 1) minut 
few 12 miles to an wirtelad near San Frupcico Steen accuenis cayeed 60 many rmepaal Favt wertw ele 
The world’s first afrern rior peecedienl the Peon muri: aml two veer struts were left of the View Fi 
Heavieig toy bol! entur hiring ihe lorvil War tlie iia tia fal! lie tuddeér sien pablicieed! acl abrimk whim 
Cr. 1. Pa i bonmodeled coal hartge, carrie) a muniiortoner sponsored the  ficht Rows Whe @ 
bia itinm balloons ta oo Loonfederate feositlome Thhdnepbew al Commodore Miiihew allirth Perr 
acri the | TT [. SS. Seavey, Whe oneness ] (ur fi th Th est 





Kickenbucker, Armertcu's Ace of Aces Caonunander+tebe of Army Aur Forces 
in World War J, Looks over His Spad Pilots «0 Wrieht Figer in [912 


When Fitelle Bickenbon tr Bel fo oFrane! inf . Farts in 191i ow Wet Poni faulunle etree! 
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Londley'’s Acrodrome 


Proves the Possibilits 
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santos-Durment, in France, Mistakenly 90%: Royal Flying (Corps Pilots 
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Hichard E. By ri: 
Firat to F hy 
Above the Poles 


Reor Adm. Hochord E. Byrd 
recently lected w Life Trtistee of 
the National Generaphic Society 
Wie first ta make polar oxypdeirn 
tions by plang. Frem the air tu 
divoverc| more than a milllen 
SGU Mics Of ie faiths area 

In 2925, with Comdr. Denaled 
BH. MacMillan, he Gew some 6,000 
titles on an Arche ozpeditian 
eponsorcd by [he Secety m co 
operation with the TU. S. Navy 
Seat veer fe and Floyd: Bennett 


flew frani Srileberten to th 


North Pole nil biack 

‘iter hopping the Athistie in 
Lintherch's wake, Byrd lecl thy 
first af his expeditions to Antarc- 
tie and in L929 circled the South 


Pole with three companion 


Aloe: Pind’s SA-I ond Marc- 
Millan's Aawdom tuke shelter in 
Kobertenon Bay, Greenland, 1925 


<- Planning bie frat Arctic mapped 
thon, Bevird oskeel the late Albert 
H. Biimestendil, The Society's chic 
furiogcrapher, lor hap in 
structing a device that weuld zim 
mitt! ha in ares 

the North Marnrtic Pole tad 
mvigiic companies tierliess, As 
Burmstead selved Lhe major pred 
lem: in hia home Worlkshep, de 
giznune weed huthhne the Humstescd 
Hitt COs, liete belel lie Boel 
The explorer returned it after his 
North Pole fieht m 1924 with the 
inscootion®: “Ta Albert A. Hum- 


afvaa)—for-eetting ia there! 
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Four Decades of Air Progress: A Sabrejet Whistles Past wa 1912 Pusher 


‘When peace commen thousands of men and thousands of plates will be nepuired for the mai) service of the 
juture, tor policing the air, for aerial const patrol, for neil map making by means of aerial photography, for explora 
Hun, oil for raped tromstt of patngers and freeht.” When Robert E. Peary made this observation io wartiene 1918, 
he couhd hardly hove forereen the frightening apex! with which bis precictions would be follitled! abel surpassed, 

Peoris lorecst was thade ut-a thie when 4 fight from Chicago to New Vork was drvadordl for its boxers; 
when aiiht Glihis wen virtually dnknewn: when airports were scarce and cominertial firhts exceedingly rare 

How feet man hie ddvanced in understanding the nature of fight fe atokingly invetrated by these two planes 
ower Lake Field, Arirona, (Bily Porker’s hall-tom Curtiss was boilt chiefly by hand, North Americun'’s 7-ten F-S6 
Sabreiet was produced on the assemlity fire from 14.000 parts. ‘The 1912 poster biplane draws on 80 horsepower 
in dine a mile a minute. Salee's General Electric turbojet engine dellvers nearly 6,000 jiourde of thrust, equal to 
glaut 12.000 horetpower at tep specds of more than 700 miles an hour, While the pushers operator ats im the 
reese end bedleehops, Sabiee’s pilot rides o peesurited cuckpit to 45,000 feet and more, 

Already experimental plane have exceeded 1,200 miles an hour. At these supereenc speeds, friction generates 
heat minding up to 200° F, on the plane's skin. Most metal creep, und their strength serps oway (pare 705), 

ds tun looks forward to fleets of pupereenic jet bambere and transperts, to atom-powered aircraft, and to 
Interplanetary fiehts be connet helo ponderine Chville Weieht’s tore: “Tan't lt astonishing that all thee secrets 
uve been preserved for eo many years just so that wo coold discover them! 


Fact Finding for Tomorrow's Planes 
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A Little Fan-in-a-box Wind Tunnel Made Possible the Wrights’ 
First Flight; Now Screaming Supersonic Winds Test 
Weird Shapes of Acronautical Things ta Come 


By HMHveuw L. Deypen 


Director, National Advisery Committee for Acronaztics, and 
Life: Trustee. of the National Geographic Socttty 


With Photographs by Luis Marden, National Geographic Staff 


IE onsweeping stream of aeronautical 

progress has two aspects, one in the 

public view and familiar to all, the 
gather more subtle. 

The first is a succession of new and im- 
proved aircraft which establish the ascending 
series of performance records described in the 
daily press. Here are exploits by the spiritual 
decendants of Orville and Wilbur Wright, 
who transformed man’s vision of human flight 
inte reality at Kitty Hawk, North Carolina, 
on December 17, 1903, 

The second aspect of aeronautical progress 
is the growing store of human knowledge that 
underlies and makes possible the practical 
accomplishments. ‘This founclation is continu- 
ally being deepened and broadened by research 
in the aeronautical sciences. 


First Plane “Born in a Box” 


The practical achievements of the Wrights 
were toade possile by their own less-known 
activity in the field of research, Without it 
they could not have flown at all. 

“Rxcept for what we learned from our wind- 
tunnel experiments in 1901, we never could 
have built wings that would lift the machine 
and pilot with the amount. of motor power 
then available,” Orville Wright expliined. 

Their tunnel was litthe more than a box 
about as Jong as a coffin and 16 inches wide 
and high, with a fan that stirred a 27-mile- 
per-hour wind. But it proved that earlier 
tables of wind pressure were wrong and en- 
abled them to design the wings—curved, or 
cambered, instead of flat—that first lifted 
men from Mother Earth ino powered, beavier- 
than-air plane, Thus the first successful 
plane sprang like a genie from a little box 
with a feeble fan at one end (page 705). 

On this Golden Anniversary it. seems app-o- 
priate ta review this second aspect of sero- 
nautical development, with which J have been 
associated! all my life, and to aswess our pres 
ent position and the direction in which we 
are moving. | 

The airplane and I grew up together, Fifty 
vears ago, when Orville and Wilbur first flew, 
I was five years old, | remember well the 


first airplane T ever saw, Tt was an Antoinette 
monoplane flown over Baltimore in 1910 by 
Hubert Latham, brilliant aviator, pioneer 
sportsman, and big-game hunter, who lest 
his life a year and a half later, not in an 
airplane but on the horns of a woutided wild 
buffalo in the French Sudan, 

The flight and the accompanying discus- 
sion in the press: stimulated me to my first 
aeronautical paper at the age of 12. Uneler 
the tithe “The Advantages of an Airship over 
an Aeroplane,” T set forth that in the case 
of the airplane “the least break in the ma- 
chinery will hurl the aviator to the ground” 
whereas “the airship has a gas bag to sup- 
part it.” F continued that “airships have 
the advantage of carrying many passengers, 
but the aeroplane can only carry one.” 

These statements, and the general conclu- 
sion that “the airship bas the greater acvan- 
tage for commerce und exploration, while far 
the sportsman the seroplane would be the 
better.’ have been shown to be false by de- 
velopments of the first half century, but my 
paper reflected the currentiv: held views. 

The Antoinette monoplane, designed and 
huilt in France. weighed about 1,250 pounds 
when fully loaded. It: maximum speed was 
47 miles per hour. The engine was an &- 
cylinder V type al about 50 horsepower, 

Thus the first oirplane I ever saw had 
four times the power of the original Wright 
plamw, nearly 70 percent greater weight, and 
50 percent higher speed. So much had the 
art advanced in seven years, 


Speed Hits 1.238 Miles on Hour 


By the time [ made my first fight im an 
nirplane—at Washington, D. C., in 1919— 
further great strides had been made, ‘The 
plane was a Curtiss Eagle, piloted by Bert 
Acosta, This §-passenger “seriol limousine, 
with plywood cabin giving full protection 
from wind, and reduction of noise so as to 
permit conversation,” was one of the first 
American trimotered airplanes, powered hy 
three Curtiss engines of 150 horsepower each. 
The weight was about 7,500 pounds and the 
maximum speed 107 miles per hour, 
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Fact Finding. for Tomorrow's Planes 


As compared with the Antoinette monno- 
plane af nine vears earlier, the Ragle bipline 
had more than double the sp¢ed, nine times 
the power, antl six times the weight. 

From these beeinnings | have seven develop- 
ments proceed along many lines, Some, sach 
as the Diesel-engined aircraft and the Aute- 
wiro, have faded and died: others, such as 
jet propulsion and the helicopter, have surmer| 
forward in expanding ac complishment, 

Speed has reached an amazing 1,238 miles 
per hour in the Thouglas Skyrocket, an. air- 
plane developed for high-speed research under 
a joint militury-industry-National Advisory 
Committee: for Aeronautics program, 

Gross weight has reached 358.000 pounds 
in the Convair H-i6H bomber, with the 
equivdent of more than 44,000 horsepower 
at a Speed “exceeding 435: tiles per hour.” 

Our Navy's Fal, the Dough Skyray jet 
fighter for carriers, averaged 753.4 miles per 
hour in four passes over a: measured course 
on October 3, 1955 (page 765). This sur- 

ed recoria set in rapuel succession by the 
C S. Air Force's: North American F-86 and 
Great Britain's Hawker Hunter and Vickers 
Supermarine Swift, Qur North American F-100 
fighter flies at supersonic speed in level lise tvt. 

The British are pioneering in the fleld of 
turbojet transport, and their Comet cruises 
at nearly 300 miles per hour (page 730). 


It's a Rare Plone Thot Knows Its Father 


These present and all tuture generations 
of aircraft embody the cunnilative total of 
knowledge in many fields of science and tech- 
nology. Just as tractng a persons tamily tree 
leads to awarences of oy ever-widening chain 
of ancestors whose genes have contributed 
to his physical and mental make-up, so each 
new aircraft reflects the research and ex- 
perience of hundreds or even thousands of peo- 
ple at many institutions in many countries." 

For a number of years after the first Meht, 
it was possible for any indivicua) to learn all 
there wis to be known about seronautics ye 
wircraft design, As recently os 1918, when | 
was working for my doctoral degree, | was 
assigned the task of reading and summarizing 
the knowledge of the physical principles etn- 
ployed in aeronautics: 

The situation soon changed, Toray it 
would be very difficult, if not completely im- 
possibile, for any one man to design a plane. 
Our new airplanes are the final product af a 
large orfanization af many speciilists, 

Much of our present work fs secret, laut 
here ore some ¢xamples from the past: 

Doring World War IT the Germans captured 
one of cur P51 Mustang fighters anid meas- 
ured its performance. They were astounded 
because their tests showed that “the Mustang 


759 


is. fur superior aerodynamicilly to all other 
aitplanes.” The Mustang wing was of a 
ivpe first developed ot the NACA’ in the 
veara just before the war, 4 type known as 
laminar-fliw wines, The NACA has clesignesl 
and tested many “families of wing sections, 
and most airplants new Wying use wing shapes 
of ome of these families, 

Tn eatly planes; including Lindbergh's Sprit 
of St. Louis, the engine cylinders extended 
freely into the wind stream, wiving effective 
cooling but high drag: Research begun in 
1927 Jed to the development of a metal cover 
aver the engine—conunonly knewn as the 
NACA cowling—which gave satisfactory cool 
ing and greath: reduced crip. 

‘In 1952 the NACA reported the results of 
a stedy to determine the best location of the 
cowled) engine nacelle, ond this location is 
still used in all motlern piston-engined trans: 
ports, 


Newton “Proved” Flight Impossible 


li-any field of science is to be considered 
dominant in aweronwutics it is serodymimics— 
the study of the fow of alr and ‘the forces 
exerted on baddies moving through it. In such 
research our goal is to determine the best ex- 
ternal shape of the airplane to give the de- 
sired lifting force with minimum drag and to 
provide satistactiry stability and control. 

lsanc Newton in 1657 regarded air as 
made up of small particles moving independ 
ently. According to a formula he devised for 
determining the farce of the wind on inclined 
surfaces, mechanical fight was impossible. 

Early experimenters interested in the prob- 
ability of fight tried many methods for meus. 
uring the litting power of the air, Some, 
such a= Otte Libenthal in 1589, mounted sur- 
faces of different shapes on scales and exposed 
them to the breeze. Others dropped models 
from high structures such as the Miffel Tower 
or mounted them on cars or whirling ann. 
But natural wind is notoriously fickle, a large 
Volume of still a is hard to find, and the 
moving car or arm produces disturbing ait 
currents; so these methods have been aban- 
dun) execpt for special purposes (pare TOL), 
Best for most needs is moo-made wind blow- 
ing through a tunnel (pages 763, 769, 774, 
amd 775). 

The first wind tunnel of which we have 
record was designed by F..H. Wenham about 
[870 af an activity of the Aeronautical So- 
ciety of (oreat Britains Tt was 18 inches 
square, 10 feet long, ane equipped with a 
30-inch fan. The models were one foot square, 
and we mew koncw they were loo large in rela- 

*Soe “Now Frontier in the Sky.” be F. Barrows 


Colton, SatiosaL Gpocidrnic Maoatine, September, 
jade. 
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Scorpion Fires Clusters of Dark Rochets 
from Flaming Wing-tip Pods 
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tion to the tunnel size to give accurate data. 

Today the wind tunnel has become our mast 
viluable research tool, and its growth in size 
and power matches the tremendous advance 
in performance, size, and complexity of planes. 

Wind tunnels vary greatly in-size and speed. 
Some have test sections only a few inches 
across, with wind speeds up to 6,000 miles 
per hour, One has a test section 40 by $9 
feet through which the wine roars at a speed 
of about 250 miles per hour (pame 764). 

The wind tunnels now most in demand for 
NACA tests of the final design shape of our 
newest airplanes are the transgenic tunnels with 
winds of about 760 miles per hour, the speed 
af sound at sea Jewel, At transenic speeds the 
air flow ls mixed, part-slower than sound, part 
foster than sound. We still lack the mathe- 
matical means for predicting aerodynamic 
behavior in the transonic range and therefore 
must get our information experimentally. 

Wind tunnels providing transonic and super- 
sonic test speeds require large amounts of 
power. The largest of the NACA’s super 
sonic tunnels (at the Lewis Flight Propulsion 
Laboratory, Cleveland) has a test section 6 
by § feet and an operating speed twice that 
af sound, It is powered by three electric 
motors with a total of 87,000 horsepower. 

Under construction today at NACA labora- 
tories and at the Air Force's Arnold Engineer- 
ing Development Center, Tullahoma, Ténnes- 
see, are five larger supersonic tunnels, One 
will teach a speed five times that of send, 
or more than 3,000 miles per hour. Euch of 
three ‘will be powered by electric motors of 
more than 700,000 horsepower. 

These supersonic tunnels must be heard and 
seen to be appreciated, As long ago as 1923 
| was experimenting with propeller tip sec- 
tions in mw sonic-speed jet of air at General 
Electric's Lynn, Massachusetts, plant. Atter- 
ward when my colleagues and I walked out 
into the streets, we noticed that passers-by 
aeered unusually interested in our group. 
We tater realized we had been unconsciously 
talking in very loud tones to compensate for 
the temporary deafness caused by working 
for several hours with our heads a few inches 
from a 22-inch sonic jet. 


Tools Include Supersonic Rockets 


Modem asetulynamic reseatch uses other 
tools to advance our knowledge of transemic 
and supersonic flight. At the NACA Wallops 
Island station, on the Atlantic coast just 
south of Chincoteague Island, of wild pony 
fame, models.of airplanes and missiles are pro- 
pelled to supersonic speeds hy rockets (page 
778). Instruments in the model automatically 
radio the data we need, 

Still another experimental method led to the 
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first supersonic flight by man—by Capt. (now 
Major) Charles Yeager of the U, 5, Air Force 
in the Bell X-1 ut Edwards Air Force Base, 
California, on October 14,1947, ‘This method 
is the use of special research airplanes to 
provide experimental data beyond the range 
of performance attainable in tactical military 
or commercial planes (pages 766, 771). 

Some of these planes, such as the rocket- 
powered Bell X-1 and Douglas 1)-355-2, are 
catried aloft by mother aircraft to conserve 
their fuel for brief moments of high-speed 
supersonic fight at high altivudes. Thus we 
can explore ever-new frontiers of higher spedds 
and altitudes, gaining information needed 
for dé&cigning tactically useful supersonic 
planes. | 

The NACA hits extensive installations at 
Edwards, on Rogers (Muroc) Dry Luke, 


High Speeds Bring “New-look” Planes: 


The pilots of military aircraft at the be- 
ginning of World War I] discovered in prac- 
tical Hight what aerodynanvic research workers 
hid known Jong before—that speeds approach- 
ing that of sound introduce new problems and 
a need for different external shape. 

At such speeds, air no longer flows freely 
but piles up ahead of the plane. Shock waves 
appear, and the drag of the best subsonic 
shapws increases enormously—so much so that 
the speed of sound came to be regarded as a 
“sonic barrier” (page 774). Planes became 
unstable and went out of control, sometimes 
with fatal results, when compressibility effects 
were first encountered. 

For the new high speeds made possible by 
jet and rocket power, drastic changes had to 
he made in aitcraft designs, Some of these 
“new-look” planes are pictured herewith, 

As a member of a special team from the 
U.S. Air Force Scientiic Advisory Board, | 
spent V-E Day at the secret German Aero- 
nautical research laboratory at Volkenrode 
near Braunschweig, There we saw planes 
and models with sharply swept-back wings— 
like those of our present F-56—and many re- 
ports on this arrow-wing, or /ferifluysel. 

At the time, I was a member of the staff 
of the Bureau of Standards and did not know 
that R. T. Jones of the NACA had independ- 
ently realized the advantage of sweepback 
for sonic speeds and had made tests in wind 
tunnels to verify his theories before the Ger- 
man information was available, 

Another new shape is the triangular, or 
delta, wing, and we shall probably see addi- 
tional airplanes using this configuration 
ip. 764). As higher supersonic speeds are 
attained, still other shapes will appear. I be- 
lieve, for example, that wings will be shorter 
and wider, smaller compared ‘with the bodly, 
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Fact Finding for Tomorrow's. Planes 


and load, the creep lifetime can vary between 
thousands of hours and a dew seconds. 

One older material, stainless-steel, has. prop- 
erties suited to high-temperature applications. 
It has been used in experimental aircraft and 
in the Bell A-2 research airplane intended 


for research at high supersonic speed. Diffi- 
culties of fabrication are very great. 
Another relatively new material, titanium, 


is well suited to intermediate temperatures 
and is coming inte use, especially near the 
engine tail pipe of jet airplanes, At present 
the supply is limited and the cost yverv histh, 
hut rapid progress is being made In alloy de- 
vilopment and fabricating methods, 

Demand is steadily increasing, for titanium 
has many potential uses, not only in jet en- 
tines and planes but alse in the automotive 
am! ordnance fields. We may expect it to 
come inte wie wee in the next half century. 

Because low weight is so important in de- 
signing efficient planes, the art of lightweight 
construction in other felis has developed al- 
mist entirely from aeronautical needs. 

Once the situation was quite the reverse, 
In: its beginnings geronautical construction 
owed) touch to civil engineering practice in 
design and construction of bridges and build- 
ings. Thus the Wright brothers were influ- 
enced by the earlier glider desivns of Octave 
Chanute, a distinguished civil engineer amd 
designer ‘of railroad bridges. In early planes 
the structural frame carried all the load, and, 
like the outer walls of a building, the fabric, 
plywood, or thin duralumin-sheet served only 
as o-skin, 

Hut as aircraft structural engineering ma- 
tured, the thought of many poutids of material 
which served only as a covering became a 
Challenge to buman ingenuity. The result 
was 4 built-up structure with stiffened skin 
strong enough to carry. the load. 


Thinner Wings with Thicker Skin 


In the thin wings now required for high- 
speed flight we use many Spars or webs as 
stiffeners, and a thicker skin capable of carry: 
ing a larger stress. 

Strength to resist steady loads is not enough, 
Gusts antl maneuvers produce sharply vary- 
ing loads. These: must be measured occu- 
rately so that the necessary reserve strength, 
Hexibility, and “fatmue strength’ —strength 
under repeated loads—can be provided. 

Preliminary studies indicate that planes fly- 
Ing at 20,000 to 30.000 feet encounter only 
one-fiith a5 many bumps as those operating 
below 10,000 feet, The coming jet transports 
will probably Wy at 40,000 feet, where gusts 
will be relatively infrequent. However, dur- 
ing climb and descent the infrequent large 
musts will produce the same or somewhat 
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higher gust loads than those experienced by 
present slower pistoan-engined transports, 

Under certain conditions, air load and struc- 
tural deflection combine to cause a destructive 
vibration known a8 flutter, It i like the 
Huttering of a flag or the rapid buzzing of a 
Venetian blind in the breeze. Many engi- 
neers are fusy with computations and experi- 
ments Lo capisi flutter of our modern oir- 
Planes and missiles. 

A most difficult problem of the next few 
years ts the structurnl aspect of air-friction 
heating foreseen as supersonic speeds go higher 
nnd higher, When an aircraft or missile heats 
up very rapidly and portions of it indergo 
rapid changes in temperatures, the tempera- 
tures in various parts become imeven, caus- 
ing thermal stresses, distortion, or buckling, 
Some form of failure nay oCcur—just as a 
could milk bottle cracks when hot water is 
suddenty poured into it—or the airplane may 
stihleniy develop. flutter anc) be destroyed, 


“Tlorses"” That Weigh a Pound Aprece 


The freatest single factor in the large gains 
in aircraft performance has been the develop- 
ment of aircraft engines of large power, low 
weight, and good fireleconomy, The Wrishts’ 
first engine was no 4-cylinder, water-cooled 
piston engine of their own construction which 
gave about 12 horsepower, [t weighed about 
15 pounds per horsepower, Today's piston 
engines deliver 3,300 horsepower with a weight 
Of about one potind per horsepower, 

The success of the Wright Whirlwind snd 
the Pratt & Whitney Wasp radial air-cooled 
engines in the mid-twenties lecl to their wide 
and rapid adoption. Lindbergh's Spirit of St. 
Lewis was powere] by the Wright Whirlwind. 
The present Cyclone, descended from the 
Whirlwind, has 18 cylinders in two banks, 
and the present Wasp Major has 23 cylinders 
in four banks, 

Underlying the development of these re- 
markably compact and light engines, so in- 
dispensable to modern aircraft performance, 
are many feats of basic and applied research. 
For instance, the increase in compression rmativ 
of engines and the development of special 
fuels which do not Knock at the higher com- 
pression rativs make a fascinating story of 
cooperative jrocmaplacinent by the engine 
industry, the oil industry, and government. 
Automobile drivers henelit by this great effort. 

Near the end of World War I the progiul- 
sian picture was revolutionized by the intro- 
duction of the turbojet engine. Like most de- 

vélopments, this one had its seers in the past. 
A gas turbine appears in an English patent 
of 1791, and Rene Lorin, a Frenchman, pro- 
posed in 1908 that the exhaust of a piston 
engine be discharged through a nozzle for 
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jet propulsion rather than to drive a propeller. 

But realization of the ideas of these onti- 
mists had to awnit advances in other fielrls, 
particularly the development of efficient light- 
weight air compressors and high-temperature- 
resistant miterials for turbine blades and com- 
hustion chambers. 

My first contact with this field was the 
result of a request from McCook Field to the 
Bureau of Standards about 1921 for a stinty 
af the practicability of jet propulsion, The 
study was made by Edgar Buckingham, and 
he concluded quite correctly that at 250 miles 
per hour the fuel consumption of the mest 
efficient jet envine would be at least four times 
a5 great as that of a piston engine driving a 
propeller, 1 participated in the discussion of 
the draft of the report. 

My mest contact was in [941-as representa- 
tive of the Bureau of Standards on the NACA 
Special Committee on Jet Propuision under 
the chairmanship of Prof. W. F. Durand, 
This committee stimulated the military sery- 
ices to contract with manutucturers of steam 
turbines for the development of a turbine- 
driven ducted fan, a small turbojet, and a 
turbine driving-a propeller. 

However, the Germans and the British hal 
advanced more rapidly, The Germans had 
flawn o Heinkel-178 airplane powered by a 
turbojet engine on August 27, 1939, and 
on May 14, 1941, the British had flown a 
Gloster airplane powered by the engine in- 
vented by that gifted Englishman, Frank (now 
Ste Frank) Whittle. Not until October 2, 
1942, did a U.S. airplane fy with jet power, 
a copy af the Whittle engine. Not until Jan- 
uary 21, 1944, did one of the original U. 5, 
desions ‘initiated by the Durand committee 
ly as a booster engine, and on January 1, 
1945. as sole power, 

Whittle’s earliest patent was filed on Jan- 
uary 16, 1930, When he submitted his en- 
gine to the government authorities in Great 
Britain, it was rejected as inoperative. | have 
heard Whittle state since thal they were prob- 
ably correct in their judgment at the time, but 
he himself did not give up. 

The first German flight os] an engine 
developed irom patents of Hans von Ohain, 
who was totally unaware of Whittle's work. 


Jet Engine Would Heat 6500 Houses 


A jet engine is fundamentally 2 device for 
converting. fuel into heat and then developing 
thrust from that heat by squirting a fet of hot 
air to the rear, Any boy who has blown up 
a toy balloon and let it escape from his hands 
has observed jet propulsion in action. At low 
speeris the jet engine is hot very efficient; the 
higher the speed, the more efficient it becomes. 

A recent turbojet engine, the Allison 
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J-71-A-1, weighs 3,450 pounds and gives a 
thrust of nearly 10,000 pounds. The heat 
fenerated i enough to heat 6,500 six-room 
howses in the climate of Washington, D, C. 
At 375 miles: per hour, 10,000 pounds of 
thrust ts equivalent to 10,000 horsepower; 
at 750 miles per bowr, the same amount of 
thrust is equivalent to 20,000 horsepower, 

One of the first discoveries abwut jet engines 
in flight was that when the airplane reached 
Oo high altitude the “fire” in the engine often 
went out, or lamer out, as the pilot would say, 
Uinless he could restart his engine at a lower 
altitude, he had to muke a forced landing, 

Fortunutely, at about the ime time this 
problem was faced, the NACA’s Lewis Flight 
Propulsion Laboratory in Cleveland had com 
pleted new research facilities which permitted 
duplicating on the ground the altitude oper- 
ating conditions; The NACA collaborated 
with industry and the military services in the 
sotittion af this problem, with the result that 
jet engines can be operated dependably at ulti- 
tudes more than twice as hich as before this 
research program began. 


Cerumels—Metals Plus Ceramics 


The jet engine is dependent on acvanoes 
in physics, chemistry, metallurgy, and their 
applications, fore ombustion becuts in air flaw- 
ing at superburricane speed and intense heat. 
To be even reasonably efficient, the jet en- 
gine needs fo operate at temperatures ap- 
proaching 1,500" F., and for the future we 
should like to go to still higher temperatures, 
perhaps to 3,000" F, 

To cope with such terrific heat, mew mate- 
tinls combining metals with ceramics, called 
ceramels or cermets, are under study, and 
methods: of cooling the hot parts of the engine 
are being developed, 

For supersonic propulsion with turbojet 
engines, it is at present necessary fo augment 
the thrust of the turbojet by the use of after- 
Lumnning, the buming of fuel in the tai pipe 
downstream of the turbine blades. There is 
mough unused oxygen in the jet flow to feed 
an afterburner because the combustion prod- 
ucts in a turbojet must be greathy dilyted 
with excess alr to prevent destruction of the 
turbine blades: We may expect afterburning 
to become less and less necessary as effective 
means are devised] for cooling the turbine 
blaces.or improved high-temperature materials 
become available, 

Other types of power for superspeed incluce 
the rocket motor, with which sustained hort- 
zontal supersonic flight of a piloted airplane 
was first attained by the Bell X-1. 

Another source of tremendous power and 


speed is the ram-jet engine, which depends 
on the high speed of the aircraft or missile 
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to ram sir at increased pressure infty the com- 
bustion chamber. It needs no compressor or 
turbine, but must be moving at high speed 
before it will go into action, 

There is, of course, much speculation about 
the possible application of nuclear power to 
aircraft, In principle, the nuclear-fission 
process can be used as o substitute for the 
combustor in any type of power plant. But 
there are many difficult engineering problems. 
including that of shielding personne) from dan- 
gerous radiation, Shield weights are Very 
great. Basic research on atomic power con- 
tinwes, and o nucltar-powered submarine will 
soon give us invaluable practical experience 
with nuclear power,* 


Atomic-powered Plane Must Be Huje 


Sir Harry Garner has estimated the weight 
of om mMichear-poweret] aircraft to be some- 
thing like 500,000 pounds (71 toms heavier 
than the enormous H-56 bomber), anid saves 
he will be surprised Wf o successful airplane of 
this kind is achieved within the next 13 years. 

So far | have attempted to give an. impres- 
sion of the vast foundation of scientific and 
technical activity in areas with which I have 
came direct connection. Advances in. other 
areas ate equally necessary, but J can hordly 
do more than list a few of them, 

Modem. aviation is greatly dependent on 
electronic devices. The oldest “tack boxes” 
contiined the ruchio transnitters and receivers. 
Sow radio beacons and blind-landing systems, 
radar, navigation aids, recognition devices, 
bombisights, gun sihts, and minge computers 
greatly increase the utility of aircraft. — 

A growing new field is that of autopilots and 
servomechanisms which relieve the pilot from 
futiguing tasks, supplement his strength, and 
react more rapidly to atmospheric gusts. 

The acoustical experts have been called 
upon to soundproof airplane cabins and muffle 
engine exhausts, but the noisy turbojet has 
presented a new and difficult challenge. [t 
is not too much to sav that p large part ol 
the future of jel transports and of present 
metropolitan airports depends on the success 
or failure of the experts’ work in alleviating 
the thunder of low-ilying or taxiing aircraft, 

Fuster and more detailed weather forecast. 
ing seems sure to come with new knowledge 
aml wee of high-speed electronic computers. 

OY great importance is the science of aero- 
medicine. Military aviation particularly poses 
problems of enabling men to withstand violent 

“G'" (gravity) forces, rapitl changes in alti- 
tude (page 780), radiation, high and low tetn- 
peratures, vibration, and noise. As aeromecti- 
cine and ¢nginecring work out solutions, civil 
aviation benefits too—for example, in pres 
sutized cabins, oxygen equipment, heating, 
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ventilating, and air-conditioning equipment. 

In the preface to his hook, Frontiers o! 
Flight, George W. Grav points out: “Airplones 
today fly faster than the craft of ten vears 
ago, thew fly higher and farther, carry heavier 
loads, are more controllable, and embody 
greater safeguards against the hazards of take 
aff, Hight, and landing, beciuse we know more 
neronautics today than we knew ten years ago. 

“And we know more weronautics because a 
little group of fact-seeking men hive ilevoted 
themselves to its study, The entire roster 
of aeronautical scientists and engineers im 
the United States ic only a few thousand. 
They constitute an almost microscopic frac 
tion of the population. And yet it is on this 
small group that progress toward conquest 
of the air depends.” 7 

] would add to the group of a few thou- 
sand same thousands more, all liuboring to 
extend the foundations, to pile stone on 
sfone, fo produce an unending sequence of 
betterand better airphines. 


A Glimpse into the Putare 


Achievements up to now have stimulated 
the thouchts of men of viswn to much more 
radical developments, beginning with trams- 
port of passengers and freight long cistienoes 
at speeds of several thousand miles per hour, 

From this it 1% but a step to consider 
vehicles which will become man-made satel- 
lites of the earth, A slight additional out- 
reach of the mind suggests interplanetary 
travel, or, if that seems too great a step, at 
least travel through space as far as the moon. 

| am reasonably sure that travel to the 
moon will not occur during my lifetime, but 
| am sure that the technical problems are 
solvable with a large but finite amount of 
manpower and money, The missing element 
today is @ stil broader experience in the 


pertinent sciences and technology, Experi- 
ment and more experiment, unanticipated 


scientinc develypments in apparently wnore- 
lated fields, and probably the loss of many 
human lives in hazardous proncer flights will 
be requisite to attainment of this goal. 

Kitty Hawk was the climax of the long 
period in which the dream of human flight 
atimulated the creative effort of inventors and 
scuntists alike. ‘Today, on the Golden Anni- 
versary of Kitty Hawk, men are still dream- 
ing dreams, stirred by longings for still 
vreater accomplishment, this time to travel 
beyand the domain of the birds as far os the 
eve can see. 


* See "Our Navy's Longe Submarme Arm,” by Allan 
C. Fisher, Jr, NArinsar Gooonarme Macaroni, No- 
vember, 152. 

| Quoted tiv pormission of the publisher, Alfred) A 
Knopl, Inc. New York, 1948, 
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Eh-specd Aircraft, in Wind Tunnels and Out, Flap Their Wings Like Birds 








B-52 Stratolortresses, 
Vaulting Mount Rainier, 
Spearhead U.S, 
Airpower 


Direct deceridant of Boe- 
ine'’s Jone fine of bombers, thls 
§-jel airplane has enteree| pro 
Guction; qventually i will im: 
Quce the B-'6 a5 the Strrtezirc 
Air Command's interoontinen- 
ta! hamber. 

These: B-52"s resemble the 
mein HAT ia the {3 -leern 
wieer-bock wine anil pod- 
mdinted jet enecines, liad obo 
Spend tanmber bas. a 
TRSfonf wingspan. The Atr 
Farce ordered the Bt? -inte 
prodoction ‘before tle {ir 
prototype wie tested, larecly 
bec Oo) encour ting experi 
betes will tte Mt? Spritopes 
Horing and the Air esearch 
ant Development ‘Command 
jointly developed! A-2) 

Performunece detuik ure 
ait. 3The Alr Fores evs 
mnly that the B-S2 dies “very 
high" of “were hich epee” 
This-muy miran speeds abure 
OO may geil altitudes shisye 
O00 iret 

Poth F-32 ane] R27 une 
air-to-air relielme: to inereses 
range. Pieing tankers bower 
hallow booms to bombere 
mule up te drink enermons 
drauzhls of jet fuel 

The ~wrieht of foselage, 
eqjuiperint, Eecoties., nif ere 
causes the Jone thin wings 10 
cure upwind im Wight sani 
beot wip ariel dew le turholent 
air, Fieting: wines act & 
chock nbporbers, sinnothing 
cul the ale (paee 779). 

Tockie's bet hpoilers operate 
fron heizhts and uncer de. 
grees Of peor visibdlity tie 
dreamea! ol in Worl) War If 
Like the BOT. the Strata: 
fortress can: fw & tremens 
distomce amd alrop its broil 
heal) witheut wece eceine ‘the 
trou: Hoth bamher neal 
lone runwave for tke off aml 
lating. A his parachute 
popped fram the batt shortens 
the landing run. 

Gen Curtie E: Lebfaou's 
Steiteeic Air Commun, which 
will operate the Stratefer 
treme, holds an unequaled 
taletw frocord. This. ver, mein 
i932. General LeMay reuovived 
a behall ef He common the 
Dortation Award, o silver tro 
jatiy oWittiled iv a. crpemettiqne 
ton of Werll War | aviators 
for mlety in mnllitary flvinn. 
The service arm with the bea 
litte recon) for To ,0o0 bears 
of firs ypeta che pri. 
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Fire and Water Attend the Birth of a New Sea Pighter 
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Airmen Briefly Achieve the Weidhtlessness of Space Flight 

While in free tall men mi forget gravity. Such falls Tost onky a few 
sctuniis until parachutes open, For ppecial tests flyers have tallen tree tor 
fire milk of an average Velocity of 180 mph 

Siuw-mution file shows that. professional jumpers are as dneividual as 
artists. Same eoodown with a ewimenting motien; some “walk” down, 
working area atl lees; athen drop with mumiayvike pigielity (tap), 

These chutists jump daiiy at the Department of Delense Joint Parachute 
Test Facility at El Crntro, Californin. Some jumpers have “hit ‘the 
nvios” mere than 400 times. Addepts Jand fiehily on thir feet, ricmain 
erect. calmly wrap up the canopy, and walk away. 

Jumpers lenving a Navy KA trampert wear Moorescent sonts that stom! 
out on color film. 


*Oranee cores, for visibility ogulnst snow, identify parachutes for 
Arctic war. 

El] Centro teste more thansmunt-oornm ing perichotes: Siit-canogvy chotes 
teleaae!l from Landing sitplanes. lirake them to 2 stop on the ero. 
Cargoedropping paranhites carry lowds from a few peunils to many 
tons Amphibious Wreasele requite four parachute, each 64 feet wide 

Sine it wie founrled| two years nem, the Fuctiitv hes tested 15 miolels cf 
the parachute, a device Gest proposed by Leonardo da Vinck versatile 
creator of the Moma ing, more than our centurion ayo, 
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\ Navy's First Operational Swept-wing Fighter, Grumman Cougar, Now Plies from Carriers 
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Ilinois—Healthy Heart of the Nation — is: 


All America Mingles in the Prairie State, Industrial and Farming 
Titan Rich in Coal, Oil—and Mighty Chicago 


By Leo A. Borau 


Assistant Ecliter, Nation~an Gepomruic ALAARINE 


Hiustrations by National Geographic Photographers B.A. Stewari and WOR. Culver 


ment and the phenomenal growth of its 

creat city, Chicago, to geography. 
_Lying between the Great Lakes and the 
Mississippi River, the State from the bewin- 
ning of its settlement was the croesroads: of 
America. Emigrants from Dixieland found 
homes in its southern part, New Englanders 
and Scandinavians flocked to its northern pur- 
lion, and Chicaon received all races. 

It is impossible to describe a typical Tili- 

noisan, for in the population all America 
minitles., 


[irene owes much of its early develop- 


Diversiny Amid Flatness 


Although OTlingis is one sf the flattest and 
least varied of all the States in topography, it 
shows marvelous diversity in other respects, 
This middle-western empire of 9,000,000 pet- 
ple ranks fourth in the Nation in farm produc- 
tien, fourth in manufacturing, first in rail 
mileave, third in haoking assets, ane second Ln 
Wholesale tride, although only twenty-third 
among the 44 States in size, (See the National 
Geographic Soclety’s new map. "The Great 
Lakes Region of the United States and Can- 
dda, a supplement to this issue, ) 

Cow! underlies two-thirds of its fertile acres, 
and reservoirs of oil, tapped by pumps, many 
af them working away in the middle of corn- 
fields, yield about.60,000,000 barrels annually, 
From southern Ulinois comes more than hali 
of the Nation's domestic shipments of Muor- 
spar, a mineral used in the proilictian of 
metals, ceramics, and foorine chemiculs: 

The Prairie State is primarily agricultural, 
wet three-fourths of its population is urban. 
Store than half af its citizens live in the 
metropolitan area of Chicago, 

In 1530 Chicago was a frontier village of $0 
pesple, The 1950 Federal census recorded 
4,620,962 within its .clty Hmits—5,405 464 in 
ts metropoltton area. In eight of the decades 
since its incorporation as a citv in L&37 it has 
achieved Incréases excetding 100,000: in five, 
gains of more than half a million (page 785). 

Without attempting even to enune;rute, 
much lest descrite, the myriad wonders of the 
mighty midland metropolis, 1 merely sketch 
same if its high lights, 

Chitago sprawls over 212 square miles, 
bordering Lake Michigan for nearly 30 


miles. Alig the sparkling lake stretches a 
verdant fringe of beautifully kept parks, sites 
of nolable public show places. On summer 
(hive hundreds of thousands of bathers dispurt 
themselves on the 22 miles of beaches, 

Yachtsmen find breezy Lake Michigan as 
sporty as salt water. One summer when mv 
amily and ft dropped in for luncheon at a lake- 
side restwurant, we watched the finish of 
Star-class race in which a hundred trim littie 
sloaps competed. Larger craft skimmed alung 
farther out or lay at moorings along the shore, 

In Lincoln Park stand the Chicago Histori- 
cal Society, the Acudemy of Sciences, «a superb 
conservatory, and a famous zoo that displays 
jis animals on o television show. Jackson 
Park has the Museum of Scence and Indus- 
iry, where mony of the displays are operated 
by push-button control (page 792). 

Near Jackson Park the University of Chi- 
cage lifts its-grceful Gothic buildings in an at- 
tractive setting. The Oriental Institute, re- 
positery af priceless archeological treasures, 
lures thrones of visitors (pape 787). 

The Art Institute of Chicaze and the excui- 
site Buckingham Fountain (pape 782) grace 
Grant Park on-the downtown Inke front, 

Overlooking the lake are Soldier Field, 
which seats 100,000; the Adler Planetarium, 
where stars and planets move realistically in 
a man-made sky; the Shedd Aquarium, with 
10,000 specimens of fishes; and the Chicago 
Situral History Museum, in which dramatic 
exhibits tell the story of mankind, 


justifiably Chicago feels pride in its “front 
yard,” I stood for a long time enchanted near 
the Adler Planetarium, looking acress the har- 
bor to skyscrapers against the sky line. 

Much of the pean has boen reckimedl 
from swamps, A little distance offshore, con- 
necto! by o man-made causeway, is one of 
three municipal sirports: 

South of the parks the water front bristles 
with smoke- aml flame-belching steel] mills, 
factories, and furnaces, 

Six sttange-Inoking stractutes thrusting up 
well out in the lake are “eribs” that serve ax 
intakes for the citw’s dainking water. Lake 
water entering these flows through 63 miles 
of enormous underground tunnels to 12 land 
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stations which pump it into the water mains. 

Until 1900 the Chicago River emptied into 
Lake Michigan, polluting the water with sew- 
age. Typhoid fever caused hundreds of deaths. 

The city solved the problem hy making the 
Offending river tun backward, “To reverse the 
flow, engincers dug the south branch of the 
stream deeper than its mouth und connected 
that branch by a still deeper canal with the 
Des Maines River, forming the Illinois Water- 
way to the Mississippi (see inset on supple- 
ment map). 

Although Chicago is an inland city, it han- 
dies more water-torme trafie than the Pan- 
ama Canal. Dotch, Swedish, and Norwegian 
steamship lines connect the city with European 
and North African ports during the season of 
navigation on the Great Lakes (pave 794). 
Barges ply from here to New Orleans and 
ather river cities, Annually lake and river 
cargo totals 46,000,000 tons, | 

A movement is now afoot to widen the 
Calumet Sag Channel and thus quadruple the 
barre traffic through that waterway. Tin 1848 
the old Tlinois and Michigan Canal gave 
Chicago its start In water shipping (page 802), 
li the Calumet Sag project goes through, cheap 
river transpertation may launch another boom, 


Hub wf Rail, Highway, and Air Traffic 


Truly, geography has built Chicaga, Rail- 
rounds, starting here with the old Galena and 
Chicago Union line in 1848, have made the 
city the busiest rail center in the world. To- 
day it Is served by 20 major lines operating 
almost half the total mileage in the country. 
It handles more freight traffic than New York 
and St. Lowis combined, and its passenger 
train arrivals and departures, including subur- 
ban services, average [770 4 day. 

As in pioneer times; toads converge at Chi- 
cago, [linois has one of the finest and most 
extensive systems of paved highways ever cons 
structed. Some 500 big trucking companies, 
besides hundreds of lesser truck Heets, operate 
in wn out of Chicago. 

Following the pattern of roads, waterways, 
and railroads has come air traffic. Eleven 
major airlines, three feeder passenger lines, 
three uir freight ond express. lines, besides 
numerous nonscheduled carriers, serve the city, 

At Midway, busiest airport in the United 
States, 1.000 scheduled airline planes land-or 
take off daily. Passenger arrivals and de- 
partures in 1954 totaled nearly 10,000,000. 

Inland from the sumptuous water front Chi- 
cave has unsightly districts which have become 
more dilapidated and disreputable through the 
years, Many of these slums haye been cleared, 
and others ore in. the cleatn-up process, 

Tn objectionable neighborhoods the city con- 
demns the land, moves residents to municipal 


or Federal housing projects outside crowded 
arens, and razes ramshackle buildings. The 
property thus cleared at public expense is sold 
cheap to private investors who build on it 
approved industrial plants or spurtment 
groups. ‘Taxes on the improved property: re 
imburse the city for the cost of slum clearance, 

T rode through one South Side district, not 
far from the University of Chicago, where 
In Insurance company was replacing miserable 
hovels with handsome apartment houses sur 
rounded by lawns and trees, 

To cope with the downtown parking rob. 
lem, the city is building a huge garage benenth 
a long stretch of Michigan Avenue. 


Out of Slums, «a Great Medical Center 


A striking example of eplendor replacing 
squalor is the West Side Medical Center going 
tipin an areaof tenements and junk vards. It 
already represents an outlay of $157,000,000, 
Completed, it will cost twice that amount. 

Ttis one of the greatest concentrations of 
medical and relyted institutions sanywhere. 
Within its borders are the University of T- 
linois College of Medicine, Loyola University’s 
Stritch School of Medicine, the Cook County 
Graduate Schoal- of Medicine, and (Chicane 
Medical School, Tn addition, the University of 
Minois‘condiucts « College of Dentistry and a 
College of Pharmacy, and Loyola a dental 
schoal. ‘There are five hospitals, two schools 
of nursing, and a tuberculosis che Hla 

Research, which goes on constantly, has 
performed miracles. Amang the most striking 
is the research done on the use and applica- 
tion of the B,C, G, (bacillus of Calmette and 
Guerin) vaccine for tuberculosis, 

In a concrete-and-lead-walled = basement 
roam the 24.000, 000-yalt belatnon tivented 
at the University of [llinois is being used to 
treat inoperable cancer by the concentration 
of penetrating A-rays ol high energy upon 
disease! oreas, 

Chicago claims an imposing list of * ‘greal- 
ests” and ‘firsts,’ leading all other cities in 
the Nation in outpot of meat and packitie- 
house by-products,* telephone equipment, 
radios amd television sets, railroad equipment, 
and a score of other products (p. 797). It 
fashioned America’s first stecl-frame sky- 
scraper, its first Pullman car, it= first real 
refrigerator car, its first third-rail system for 
electric railways, and its first successful reap- 
ing machine, 

At the University ot (hicage the first atomic 
chain reaction, precursor of the atomic bomb, 
was produced in 1942. 

World's largest market for grain futurea ts 

®* See "Ammerico’s “Ment on the Hoof?" by Witthim 
FL Nicholas, Nathwal Grogearmic Macazist, Jan- 
unary, 1952, 
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the Chicago Board of Trade (page 791) ancl 
largest market for futures in butter, eggs, anc 
onions the Chicago Mercantile 
With *.000 room-—enouen t 
in a oiherent chart pet 
for more than eight vears—the Conrad Hilton, 
formerly the Stevens, is the worlil’s largest 
hort, 
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Merchandise Wlort ls Boying Genter 


lhe Merchandise Mart, on the bank of the 
Chicago north of the famous 
Loop business district, is the country’s largest 
commercial building, Wath 
srmce, of o daily working population of 
5.000 persons. Marshall Fielel and Compan, 
tit m 1930 and sold it tn 1945 to Joseph 
fe Rennedy , Boston banker and former UU; 5 
Lobsaseudeor to Great Britcin., 

Often buyers from a big department store 
cone to the Mart and order their entire stock 
of poods of all sorts from the samples on dis- 
play. The butting hos a post offre, bank, 
police farce, fire detartment, rleoacl station, 
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Mtinwis—Healthy Heart of the Nation 


Today Northwestern University hae 14 
schools and colleges on its Evanston and 
Chicago campuses, 

‘Sow that the University of Chicago has 
withdrawn from active participation in major 
intercollegiate athletics, Northwestern is the 
only Chicago area member of the Western 
Conference, Dyche Stadium, seating 34,000 
spectators, is the scene of thrilling “Big Ten" 
louthall games and other major athletic events. 

From 1857 ustil her death in 1898, Frances 
Elizabeth Willard, president of the Woman's 
Christian Temperance Union, made her home 
in Evanston, Rest Cottuze, the modest home 
given her by the WC, T, UL, is preserved 
# a2 memorial and is not only open for inspec 
tion but has a library in connection with it, 

Despite rather narrow, tree-lined streets, 
Evanston has won awards repeatedly asthe 
safest place for motor traffic in the United 
States. The Traffic Institute established at 
Northwestern University in 1936 trains traf- 
he policemen from all parts of the Nation and 
many foreign countries: 

At Wilmette on the lake shore a few miles 
north of Evanston is the Bahai House of 
Worship, the white-domed temple of a faith 
founded in Persia a century ago by a religious 
leader, Bahaullah, Bahai temple is dedicater 
to the unity of all peoples and religions, wni- 
versal education and language, andl world 
peace. 


Naval Training For from the Ocean 


To the north are Fort Sheridan, Anny 
reception and separation center, and the U5, 
Naval Training Center, Great Lakes, [linois: 

At Fort Sheridan mere than 100,000 ineluc- 
tees have been processed since the beginning 
of the Korean conflict, and 500,000 men of 
World War Tf were discharged. 

Between Pearl Harbor and V-] Day nearly 
1,000,000 men received thelr basic training 
for Navy duty at Great Lakes (page 786), 
In October, 1948, a Wave recruit school was 
opened, then the only one jn the Navy, It 
wis moved later to Bainbridye, Maryland, 

Factory chimneys dominate the sky lite in 
North Chicage and Waukegan, though the 
latter is still the harbor for a fresh-water 
fishing feet and has a bio fisheries business. 
In the two cities there are 45 industrial plants. 
Waukegan was the birthplace of Benjamin 
Rubelakw. known to the entertainment world 
as Jack Benny. Surrounding this city is an 
area of pastoral beauty, dotted with dairy 
farms, pretty litth lakes, and summer resorts, 

Near the northeast corner of [Dinois ix Zion, 
réligious community started by John Alexan- 
der Dowie, who believed the world to be flat 
even after he had mare ao trip around tt. 

On a sunny bot bracing morning in late 
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April, Louis Weber, reclamation engineer for 
the Ulinois Coal Strippers Association, and 
I drove out of Chicago to start a tour that was 
to crisseroas 1.800 miles over Ulineis from the 
Wisconsin border, in the latitude of Boston, 
Massachusetts, to the southern tip, parallel 
with Norfolk, Wireinia, 

On our tight as we threaded the traffic out 
of Chicago was Oak Park, once called Saints’ 
Rest becouse of its many churches. ‘This 
residential community with a population of 
63,529 is the lorgest village in America: six 
trustees direct all municipal affairs, 


Aurore Started ox Two Towns 


In the opening words of the State song, 
“By thy rivers pently flowing, Tlinois,” les 
a fundamental theme of the Mlincis story, for 
it was tives, providing sites for mill dams, 
that atttncted the early settlers, Most of the 
older cities and towns are located on the 200 
rivers and streams in the State. 

Qn both sides of the Fox River, about an 
hour's drive from Chicago, is Aurora, a farm 
town which has gone in for manufacturing in 
ahig way, It started out as MeCarty’s Mills 
in 1834 when Joseph McCarty and his brother 
Samuel selected it 45 0 site for a dam and 
a sawmill, Joseph McCarty had looked over 
Chicago but rejected jt as “more promising 
for rising bullfrags than humans.’ 

Split by the river, Aurora grew up as two 
rival towns, ‘The public buildings stund on 
neutral ground, the lO-acre Stolp Island in 
midstream. On the island stands the 21-story 
Leland Hotel, highest building in the State 
outside Chicago, 

Aurora beasts that it makes everything 
from razor blades to read scrapers. 

Near by is Mooseheart, the child city, 
owned and operated by the Loval Order vof 
Moose for the care and education of deceased 
members’ children. Thousands of children 
have been educated here since the magnificent 
project was started 40 years age. 

In 1854 a group of 208 delemntes to 4 
“People's Convention” met in the First Con- 
gregational Church of Aurora ond founded an 
antislavery party to which they gave the nome 
“Republican” Aurora consequently disputes 
the claims of Ripon, Wisconsin, and Jackson, 
Michigan, to the title 'Birthnlace of the Re 
publican Party." * 

Qur road north from Aurora took us 
through stniling farm country along the Fox 
River to Elgin, the wateh city, which like 
Aurora began as the site of a mill dam. 

Founded in 1835 by James T. Gifford, Elgin 


* See, in the Nartoeat Gewewapi Masai “On 
Coes Wisconsin,” by Glunville Smith, July, W937 | 
amd “Work-hard, Play-hand Michizan,” by Andrew 
HB. Brivwn, Mirch, 1957, 
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prospered early in its history, for it was on 
the stagecoach road that led from Chicago th 
the then thriving lead-mining city of Galena. 
By 1856 the Galena and Chicago Union Kail- 
roatl hatl reached Elgin, bringing temporary 
boom, but as soon os the line was extended to 
Rockford, pussengers, instead of getting off 
ty settle in Elgin, continued to the end of 
the line. | 

The situation was saved finally through 
Gifford’s friendship with BB. W.. Raymond, 
third mayor of Chicago. When Raymond went 
into partnership with easter myestors to e- 
tablish a watch factory in the Middle West, 
he gave Elgin the business. | 

That was the beginning of the Elgin Na- 
tional Watch Company. Two years ag i 
fuitned! oul its 50,000,000th watch. 

| went along the assembly lines where deft 
workers were putting watch movements into 
cases oil making adjustments—an extremely 
delicate procedure. Each day about 3,500 
watches are turned out by the factory, Every 
part of the watch except the jewels is made 
in Rlwin., The jewels come from Switzerland, 

Northwest of Elgin we droye through a 
rather hilly, grove-detted region of dairy 
farms. Fine herds of blooded milk cows grazed 
in green pastures near trim farm buiidings, 
The principal towns are Marengo, home of a 
large mousetrap factory. and Belvidere, where 
sewing machines are made, 


Rockford Machines Make Machines 


Having been in Rockford for a few weeks in 
the first year of World War I, | expected to 
see familiar surroundings when we reached! 
this: munufacturing. city of 105,438 people, 
third in size in Thingis, 1 failed to recognize 
anything about it except the beautiful Rock 
River and the fine. trees that give it the nick- 
name “Forest City.” 

Camp Grant, thronged with soldiers in my 
time, is now a municipal airport, and only a 
acattered few of the old war buildimes re- 
main as homes for industrial workers. 

In 1917 the principal industries were the 
manufacture of furniture, knitted woods, and 
hosiery, Now, ih terms of dollar value, the 
city ranks filth in the United States us a pro- 
ducer of machine tools, “the machines that 
make machines.” Furniture and hosiery 
(people of my generation surely remeber 
the old Rockford seamless-socks) are Still 
made here, but metal wares have left them 
in the background, 

With 400 factories making some $00 types 
af products, Rockford boasts that it is the 
most diversified city in Ulingis. Many of 
the scores Of manufacturing plunts started as 
tuckroom shops of the clever Swedish artisans 
whose ancestors came to [lings a century ago. 


The National Geographic Magazine 


As we rode plongside the Rock River, I 
espied several crews of Rockford College irks 
rowing racing shells, Céntury-old Rockford 
College, which claims Jane Addams, a founcler 
of Hull House in Chicago, as an plumna, ik 
a distingutshed school for women. 

In its long-rester of famous people Rockford 
lists also James Henry Breasted, renowned! 
archéoldgist and author; Frank La Farge, 
noted composer; and Martin Johnson, world 
traveler and lecturer. 

The homey old city of Freeport is only 15 
miles from the Wisconsin border, in rich farm 
and dairy. country.” At the village of Winslow 
near here my mother was bom. My grand- 
father heard the Lincoln-Douglis debate tn 
Freeport on August 27, 1858. 

When Lincoln asked) Douglas whether the 
people of a territory could lawfully exclude 
slavery before adopting a State constitution, 
the “Littl Giant” replied emphatically that 
they could. Hy uttering. this “Freeport 
heresy,” Douglas split the Democratic Party 
and made possible Lincoln's election m 1860, 

A model of prosperous stability, Freeport 
changes little through the years. Tt has well- 
ectublished industries and a brisk trace as 
scat af one of the richest counties in [linois, 

Although Galena, now shrank to a popula- 
tion wf 4,648, sits dreamine af bygone glory 
on its rugged terraces above the Galena, for- 
merly the Fever River, time was when it was 
the metropolis of WHnois and Chicago o mere 
trading post, The post office was established 
here in 1826, the first in northern Ilinsts. 
For more than half a century before the Revo- 
lutionary War lead was mined on the Fever 
River by the French, and the district figured 
prominently in the Mississippi Bubble pro- 
motion acheme of John Law in 1717. 

Lead mining bere became unprofitable in 
the middle of the 1800's: In the panic of 
1857 the old town suffered seriously. 


Grunt Went Out from Galena to Glory 


From Galena Ulysses 5. Grant went mut to 
duty asa colonel in the Civil War. He had 
been eruployed there in his father's leather 
shop, To Galena he returned in 1865, the 
conquering general, and received from the 
townfolk the mansion which still stands a3 he 
lived in it, a State-kept memorial, 

Northeast of Galena, almost on the Wis- 
consin border, is 1,241-foot Charles Alound, 
highest point in [bimeis. 

Buds were just bevinning to open on the 
trees when Mr, Weber and | lett Galena ane 
headed south along the Mississippi River. As 

(Text contimicd um page S05) 
* See “Deep in the Heart of Swieconen,” ” ty Wil- 
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Ilinois—Pealthy Heart of the Nation 


we rolled downstate, we plunged into the tide 
iif advancing spring. ‘Trees were in nearly 
full leaf at Cairo on our arrival there a week 
later. In southern Dlinets spring comes nearly 
a month earter than in the north, 

Chir road led us past Mississippi Palisades 
State Park, one of the finest OF the 35 in 
THlingis, rugesd bit of unspoiled. wilderness 
on high tufts a few miles north af Savanna. 

We found Moline and Rock Island humming 
with industry as usual ‘These towns, East 
Moline, and Davenport, just across the Mis- 
sitsipot in lowa, ote the “Quad Cities,” the 
farm-machinery capital of the world (page 

The Quad Cities have six plants of Deere 
& Company, two manufacturing branches of 
International Harvester Company, Minneapo- 
lis-Moline Implement Company, J. 1, Case 
Company, and many smaller concerns manu- 
facturing agricultural implements. 

[n 1837, John Deere, o hard-working black- 
smith, developed at Grand Detour, Tiineis, 
a steel plow that would successfully “seour” 
in the sticky [linois soil. | 

After a supeessful start in Grind Detour, 
Deere moved ta the “nite littl village” of 
Moline to take advantage of water power ane 
cheap transportation. He manufactured 700 
plows here in his first year. 


Plow and Reaper Made Farmers: Rich 


By 1848 Cyrus Hall McCormick was manu- 
facturing reapers in Chicago, ‘The plow and 
the reaper launched Mlinois «on the way to 
farm wealth. . 

On « 1,000-acre limestone islind in the Mis- 
sissinpl River across a moat from Rock (sland 
and Moline is Rock Island Government Arse- 
nal, making war equipment from ammunition 
belt Jinks ta 50,000-peund gun carriages. 

With a population predominantly Swedish 
and Belgian, Rock Island and Moline retain 
only faint memories of the Sac and Fox In- 
dians who once dwelt along the Mississippi 
bluffs. A 207-acre State park near Ruck 
Island t¢ named for the falewn-eved chieftain 
Rlack Hawk, whose braves were defeated in 
1632—the war in which Lincoln, a militia 
cuptain, said he had many bloudy strugeles 
with mitscuitoes.”’ 

From ‘Rock Island my companion and T 
drove southeast across lush farmlands: to 
Galesburg, at once a farmers’ town and 4g 
railroad and manufacturing city. [tis amazing 
how quickly industrial scenes ‘give woy to 
smokeless wericulttural country in Ubinas. 

At Galesburg is Knox College, the “Old 
Siwash’ of plumnus George Fitch's. famous 
magazine stories of Ole, the Viking fullback 
who sulked and refused to play until he was 
initiated into several fraternities, Poet Edgar 


western prairie, 
Stinding on the campus, Lincoln and Douglas 
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Lee Masters atiended Knox long enough to 
Hunk his Horace, Don Marquis called the 
ethan his “step college,” and to Eugene Field 
it was “one of my numerous alma maters." 

Although Corl Sandbur, distinguished pawl 
and biographer of Lincoln, is not a Knox 
eraduate, he took his degree at Lombard Col- 
lege, which later was absorbed by Knox. The 
house where Sandburg was bom is now main- 
tained ns a show place. 

Galesburg owes its beginning to Krox Col- 
leve, for the Reverend) George Washington 
Gale brought the original 200 settlers here tn 
84-37 to set up a Christion college on the 
Beside “Old Main,” still 
held the fith debate of their series. 

Strip Miners Restore Land 

Retween Galesburg and Peoria Mr. Weber 
took me iver a strip ciel mining aperation, 
We crosséce] miles of “spoils,” wastes of earth 
and rock ridges Mung up by the scoops of the 
Sirippers as $ they cleared the overburden from 
beds of col Here ond there pieces of “pluce’’ 
land bad been Jeft undisturbed, parts of farms 
still uncer cultivation. 

“The companies buy up all of a farm, even 
though part of it does not contain coat or is 
unminable; this unmined portion is kept in 
cultivation,” Mr. Weber explained. “Farm- 
ing continues until stripping begins. 

“We don't blame people for complaining 
about the unsightliness strip mining causes, 
und our job is to do something abut this 
problem. We have planted 12,000,000 trees 
an thousands of -acres like this. 

“In years of intensive cultivation rainfall 
has leached down mineral outrionts from the 
surface wotil the soil will not grow crops with- 
out the addition of Himestane and phosphates. 
Stripping brings up the mineral nutrients, and 
what we try to do is to grow humus builders. 

“The coal under a farm ié worth from 300 
to 500 vears of crops. Still, we don't like to 
Case wistes.” 

Mr. Weber drove the car into a long ravine- 
like pit where a gigantic stripper was: scoop- 
ing a 30-foot overburden from a thick layer 
of coal, With a bucket that took 40 cubic 
yords from the bank with each bite, it lifted 
the overburden and piled it to the side of a 
Clearing about 100 feet wide. 

We rode on the exposed coal to within [00 
yards of the mighty machine, The scoop 
looked big enough for a two-car garage. 

As soon as this strip is finished, loading 
shovels diz up the coal and put it into trucks 
to be howled to the tipple. The shovels hold 
7’ cubic yards, the trucks 38 tons, At the 
tipple the coal Is washed and put whoard rail- 
road cars. for shipment to market, 
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The overburden from the next strip 
dumped into the empty pit, and this process 
goes on until the last cut of the job t& reached, 

“What happens to the last cut?” T asked the 
superintendent in charge. 

“That fills with ground, water,” was the 
reply, “und becomes a lake. We have made 
2.500 acres of new lakes and stocked more than 
half of them with fish,” | 

Near Danville a week later we visited an- 
other strip-mining district where enormous 
dragline strippers were employed. Danville, 
home of Joseph Gurney (“Uncle Joe”) Can- 
non, famous speaker of the U. 5. Howse af 
Representatives, of which he was a member for 
46 years, began as a village around a-salt lick. 
Now it is a brisk manufacturing, farming, 
and strip-mining oenter. 

In 1932 the strip mines-in [inois produced 
17,000,000 tans of coal—elightly more than 
37 percent of the State's total coal production, 
Thus far, $5,000 acres of land have been 
stripped. The companies have given clubs 
and communities large tracts for necreational 

William Cooke, president of the Dlinois Coal 
Strippers Associmtion and owner of the rich 
Little Sister mine south of Canton, is a recla- 
mation enthusiast. He has graded 1,500 acres 
and put it to diversified farming. 

(Chief among his enterprises is a “pig hatch- 
ery” equipped to handle 10,000 pigs a year. 
His--stock is an aristocratic cross between 
Humpshire hogs and the famous Danish Land- 
race breed. In a palatial farrowing house the 
pigs are left with the sows for three weeks, 
then put on a formula of synthetic milk con- 
taining penicillin, aureomycin, and terramycin, 
When they are cight weeks old, they are 
turmmed over to tenant farmers or sold. 

Mr, Cooke goes in for everything on a-grand 
scale. Finding that multiflora roses make 
animal-tight hedizes, he plunted miles of them. 


Progressive Peoria, Industrial Giant 


We went alongside the MWingis River north- 
east to Peoria, second city in Ilinois with a 
population in 1950 of 111,856, One of the 
oldest settlements in the Mississippi Valley, 
Peoria in 1825 wos the seat of the county of 
which Chicago was a tiny precinct. 

Situated 130 miles southwest of Chicago on 
the Illinois River, most important link in the 
Great Lakes-to-Gulf waterway, Peoria has 
become an industrial giant. 

The Caterpillar Tractor Co. is the largest 
of its 160 industries. In 4 similar enterprise 
Robert G. Le Tourneau, evangelist engineer 
who says, “God runs my business,” started a 
big factory which be sold recently (page /94). 

Perhaps the most famous Peortan of the 
past was the freethinker, Robert (7. Ingersoll, 


The National Geographic Magazine 


The Mast Reverend Fulton J. Sheen, Mr. and 
Mrs. Jim Jordan (Fibber MeGee anil Molly), 
and Charles Correll, the Andy of “Amos ‘T’ 
Andy,” are present-day celebrities bern in 
Peoria. | 

Peru and La Salle owe their early growth to 
the old Mlingis and Michigan Canal, for Peru, 
founded in 1835, became terminus of the 
waterway completed in 1848. When La Salle 
built a steamboat basin, however, it took the 
canal trade away from its sister town. La 
Salle had its birth in 1827 when plans were 
started for the old waterway, The two towns 
were at the head of navigation on the [h- 
nails River, 

Peru's principal business wakes up more 
people than any other concern in America, for 
its product is alarm clocks—Westclox and 
Big Ben, 

At Ottawa on August 21, 1858, the first 
Lincoln-Douglas debate attracted a crowd) of 
10,000, twice the population of the town. 

Starved Rock State Park, second oldest 
State park in the Mlinois system, is near Ot- 
tawa, With 1,437 acres of bluffs, canyons, 
and gigantic rocks, it offers rugged natural 
scenery. 


Joliet a Great Wallpaper Center 


With seven plants, Joliet has the greatest 
concentration of wallpaper manufacturing in 
this country, Here also is the world’s largest 
nail factory and important works of the 
American Steel & Wire Division, United States 
Steel Corporation. The citv ties on the 
Great Lakes-to-Gulf waterway, which carried 
17,500,000 tons of barge freight through the 
Des Plaines River in 1952, 

Hesides its tremendous output of manufac- 
tured goods, Joliet produces what it proudly 
boasts are the best bands: in the country. 
High-school youngsters here have won 50 
many contests that few band musicians from 
other cities will venture to play against them, 

Around Bloomington and its next-door 
nelehbor Normal the rich Gluck soil of the level 
[linois prairies produces prodigious crops of 
soybeans and hybrir seed corm, insuring prot 
perity for the citizens of the two towns. 

Of distinguished literary and nationzl fiz- 
ures Bloomington has produced a proud quota; 
to mention just a few: Elbert Hubbard; 
Sidney Smith, creator of Andy Gump; Mel- 
ville E. Stone, co-founder of the Chicago Daily 
News and first manager of the Associated 
Press; Adlai E, Stevenson, Vice President of 
the United States under Grover Cleveland: 
and his grandson Adlai E, Stevenson, former 
Governor of Tlinois and recent Democratic 
candidate for the Presidency, 

Bloomington claims the oldest Passien play 
in the United States, a 65-scene performance 
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which has been prevented annually twice a 
week jin April and May for 31 years, 

From religious pageantry to, the: circus 
“ems f far crv: yet Bloomington has won 
fame for the trapexc performers who have 
prepared their acts there. Clyde Noble, re- 
tired member of the “Five Flying Fishers,” 
sitys ms thany is 200 werialiste have trained 
in Bloomington wt the same time, The tradi- 
tion started in the TS9O's with two farm boys, 
the Green brothers, who. after secing o travel- 
ing citcus, went home and practiced in the 
haymow til they had an act which later was 
featured in Barnum’s circus. 

Te Decatur, founded in 1829, Abraham Lin- 
coln came with his father’s family os a youth 
of 21. He and bis cousin, John Hanks, split 
tails for a living here fn 1830. 

When the Republican State convention met 
in Decatur on May 9, 1860, Hanks curried in 
two rails with » Lincaln banner, stampeded the 
convention, and defeated William Hi. Seward, 

Nowadays Decatur isa railroad and manu- 
facturing center making goods ranging from 
fly swutters to steel bridues. Its main Claim 
to fame, however, is that it is the leading soy- 
brain processing center in America, 

Mr. Weber andl 7 visiteel the magnificent 
plant of the A. FE. Staley Manufacturing Com- 
piny, maker of sovbean and corm products 
(page 798). [tis the largest of five processing 
concerns in the city, which together can handle 
$0,000,000 bushels of soybeans a year, 

From Decatur we swung south to Pana, a 
coal-mining town which paradoxically ships 
out annialhy to. florists all over the country 
20,000,000 cut roses: There are 60 actes of 
roses under glass in five big nurseries. 

“How did vou happen to start rove culture 
ina coal town?” T asked a. rather taciturn 
owner of one of the largest nurseries, 

“Well.” he said, “we had five deep mines in 
the 1920's (there is: no strip mining aren 
Fanaa) and foor raitroads, but coul wet 30 
cheap we decided to try something else,” 


Surplus (lrops Stored in Fichd Towers 


Beside the road on our way to Springfield 
I noticed adarge group of round towers. Thad 
geen) Soeres of these throughout the: journey, 
often in felds for from market centers, 

Wheo T asked so former what they were, he 
«aid with a grin, “Those are monuments to 
legislative attempts to repeal the law of sup- 
ply and demand. They are filled with soy- 
heans, corn, and grain the Government has 
bought and stored to keep prices up,’ 

Springheld, the State capital, i the heart 
at Lincoln Lane. Though the Great Emanci- 
pater was born in Kentucky and grew to 
munhood in Indiana, he is best known to 
history us “Abe Lincoln of Illinois.” 


The National Geographic Magazine 


A two-story frame house, the only home 
Lincoln ever owned, is kept with seme tl the 
original furnishings much os-it wus when he 
and Mary Todd Lincoln lived in it, Open to 
the public, it annually attracts hundreds of 
thousands of visitors.* 

A toweting obelisk in Oak Ridge Cemetery 
dominates the Springfield sky line. There 
reste the body af the man who “belongs to 
the ages” The tomb is a national shrine 
maintained by the State, 

Everywhere in the capital city | saw re 
minders of Lincoln. ‘The Abrahum Lincoln 
Hotel had a picture of Lincoln in every room, 
and his likeness even on the paper wrapping: 
af the suger cubes In the restatirant. Going 
about town, | counted 39 establishments using 
the word “Lincoln” in their names. 

Springteld te o sprightly, prosperous city 
of $1,025 population, frith in UWiinois. Coal 
underlies even the capitol, and one deep mine 
was in operation until 1952 (page 815). 

The Sangamo Electric Company is a major 
producer of electric meters and electronic 
equipment, Making road-grading umd earth- 
moving machinery are Allis.«Chalmers Munu- 
facturing Company and the Baker Manufae- 
turing {Lomprny. 


Youthful Linceln Worked in. New Salem 


Before starting out from Springhelid for 
southern Uline, Mr. Weber and T pursaed 
history to New Salem State Park, the faithful 
restoration of the village where young Lincaln 
was hy turns laborer, storekeeper, postmaster, 
curvever, and legislator. We went on two 
miles tu Tetershurs lo visit the grave of Ann 
Rutledge, at. whose father's tayern Lineoln 
lived for p tine. 

Although legend sovs Ann was so. beloved 
by Lincoln that her untimely death in 1B34 
almost ruined his career, scholars have been 
unable to substantinte the story, Whether 
or pot the tale is true, Edgar Lee Misters’ 
verse engraved on the girl's tombstone is ex- 
quisitely potency: 

Chit. of me ahworthy and unknown 


The vibrations of deathless music: 
"With eritice toward pone, with client for oll” 


Carthaye, a few hours’ drive northwest of 
Soringtield, still preserves the old fail where 
Joseph Smith, founder of the Church of Jesus 
Christ of Latter-day Saints, and his brother 
Hyrum were shot and killed by uw mob June 
27, 1844. They were being held awaiting 
trial an charges al destroying an opposithan 
press in Nauvoo (page 816), 2 city the Latter: 
day Saints had built, 

On a maple-shaded campus’in Carthage is 

eSce “Vacation Tour Throogh Lincoln Lani." by 
Ralph Gray, Natowat Gaerne Aca, Feb. 
ruary, 19372. 


M11 
Dea! [hav Learns to Speak at Ulhinow State 


Ay nthmcking the mouth movements of bis teacl 
hel, ane bre Mitac the viiraliines in the tw th 
Miyrects put breton hh ri, euch na the picture? doll anil 
by Alewumber Graham Bell, inventer of the telephone 
Carthace College, ulma tater of mv ene 

i J - .] v 
Iriend, the late William H. Nicholns: an He 


tetant editor oat 
AT AGARTN thi 

(un pe ect 
abe Me city cn the 
middle of the business disteick rs 
lind-iype town équare, Washington Park, 
where the Alormons their flieht 
from Missournt and where Lincoln and Douglas 
held their Heiate on the slavery ouestior 

The heyday of steamboat traitie on the 


Visssipp mace (uincy town before 


i SEE e | 1 


SATION AL (Gebogilar ne 
of his death in [952 
Dt ney, ak cormlirt- 
Mississippi i River 


In the 
i Sew Eng 


ail 


TI St eta] iin 


arKih 


the ivi] War a CY it oerives its income 
from fann. trade. mivlero trelwetrie i oond the 
nusiness of the Chicaeo, Burlington and 


| 1 
if Bs 


: 
Ls 


stern-wheelers 
frit 


Late 
Wwolel 


Ouincy Roilroad 
that crowed 
HleRSant menue 
4 (yun 
rie, ech a L hove 
ment ‘ached Chiuncy 
ser wid Jong-estahliched 
é ity Ol DrOSperogs contentment “ 
At Alton enlered one of the moet 
tensely concentrated. industrial in 
The city, five miles 


Once ary rT 


“17 
SP ToL 


i 1 i 


v business wenn said tu 
sintiden hirst. of excit 
(OuUsSiries fre 


ma 
PL wal 4 


Ls 


t= 
yey 
erties ad 
il 
Thi- 


We 
orea& 
near h 


Pies iii} 





Swormial iniwersity 


hy heanng her Viele al bis wien poweriully amoll. 
: the child master Pron nos Gea ine Piviind ty 
c. Ayporntus ward) in thea techniciies was vrizitated 


The eit ‘ea Tis TWikes UL - fa Pail eh Ti Ai Lae Ase tiny 


By 


confluence of the 
Rivers, hat the Chvens- 


pl 


AT TSS Enya Lh 


os | COMPETE N, 


Misenuri foril 


ingis Cla 


lintest glass-container factory in the weortd 
im the On Industries, Inc, makers of ani 
munition. Besides these there are big ofl 


Scuires Wi] 


revirertes, mills. i Hire high HIT factory 
Sui ller Tows of laden 
pss -constinily through a Federal 
tn Le Misstsaip nm, and smoke from hunelredds 
chimneys ties b Avy Oe] iron, 
On hig bluffs above the factory district. 
resitential Alton is smokeless, | found Shyrt- 
lef! College and Western Military Academy, 
a re | was a faculty member it the begin- 


re rol, not freathy changed 


LATE nlaniz 


[ Id rg 


™ 7 a t 
res | 


the wales 


y of World W; 


Lincdln “Fought” Camie Duel Near Alton 


‘Tion was the af the final debate be 
bveen Lincoln and Douglas in 1858. Twenty- 
one years earlier the Abolitionist editor Elijah 
Loveipy was here while 
his p rinting press from a proslayery mob 

Lindon and Jar»nes miles 
from Alton ttle in a duel a dispute about 
newspaper letters written ty Lincoln 
and Ci he ithers | aby lity ary To de Mr Julia Jayne 

which Shields sid had libeled him. 


Cent 


i J : 
a8 | ae | 7m wae F 
Miele PU ATCing 


a 
Shieltl met three 
io 


Teacher Makes 


Tov Horse from 


Paper, 


u 


arnt, 


Pusite, 


anid Scrap Wire 


rsety if [ilkrusis Fox- 


University 


| se ba . 
CASSEL oer el 


LHe 


HELE 


hiliwitatts 


ce) Dd 
— === 
eS ap te 
oy, " 
=. — 
ts a 
7 Ls 
z om 
— =a 
— = 
= all 
=. _ = 
= = 
™ - —= 
= 
= i 
* = = 
= F = 
‘ — 
= es | . 
2 = iz : 
_. = — oo 
= i —, =e 
= 
— = 
0 = 
= = 
at ol = 
= = 
eS : 
= 7 = 
_ — 
a 
— = ey, ot 
= ~ ae] 
pee OS) oe 


charies 
i 


Timons SS fchen ts 


AIget ol 


the Library 


LT eee 


=j = Ls 
im 
ee a ae 


. 
= = 
= = 
oe “el 
= 

| 
pa 
—_ 
-_ 

= 

2 = 
— 
= = 
= 
— 

- 
—_ = 


ney 


ET 


LIT 


Pen Aer pe Ler 


teh DMS, 


* 


Rl 











N14 


A, 


emour Laboratories Phurmocoutical Cocr 


ter Processes Blood for Gums Globilin 


la ALIN Prin eo | {i af qiaf ERE iil Lf Phy Weert toh & i LEE t| hifaT GPU WG BI | eee ell = 
; i 
me ciner. iti Pie igsi 15 L tioatte bee: TRL ns 2 "TET UE Lhe trail PP ET a, 1 EE 
|* fere | if Lin fi wi hin Jl l | Dy ee (oy Lae CF rich aie il HES | Lie la i tl ri IT ! 
eleerii 7 eu, {1 itil kb ankwki en= fH cy ee be cine eit tt Sibi ral Towing 7th 
is the challenged party, Lincoln chose 10,000 military personnel and 1,800 civilian 
r I ‘ i 
irnarlewires 2° WEDOCALS. Wate w bi MM Fabs PO Wuyec 
"7 ; LT. 4 = ciils ith 
Sone nt Sky Hany PASy cutting twit [Pom a wT, Vaereer auiitl [ad ec a GEM Lies SeHIth 
Hl ms 2 7 4. : t 1. Ee ] : 
tree far abowe the shorter mums reach, the fF Bellewille at a nursery specializing in white 
d . 2 , j | et rhe a aj | z. a | nae r I. 7 gee if Z t |! = eh i 
farcical “dwell” ended before a blow woe struck, asa ries CP TRPROD WT BOP Wkekt hi a 
] ’ x | i {| i LEOceE | ' eo lig en f ct Feige! pT 
Lincoln made a longue-in-the-chees statement growers hill up the plants in high rice 


J | . 7. = 
Aco SOS Arcepiter 24 an cle 


\ leading steckvarnd and med#t-packine 
center, F.0st St Louis has @rown to a city at 
B82 795. fourth tn sie tn Ulin (page SOY). 
The famous Eads Bridge built in 1574. still 
cotries rail traffic to St. Louis. 

Bellewille. (page 512), virtually continuous 
with Fast St. low . Nuit on hich tilutis, 


Sear bv is Seott Air Fore Has with 


FABLE 


Phe 
ratte 


Layne tie siulks ore cut at thi 

shoots appear above the ground 
[he ESATAgUS Speirs Wwe (i 
or mare long, vel tender their entire leneth 
E rom Belle witli batt i 
hes o are! sme i Ett 
that reminded me of Kentucky, 
He- 


l¢nce to the Delta 


a ITT 


aw were la tl 


tie Layee] Cre | ify { iT] 


hitly Lr 
Retbaunl wil 


Lan 


Loom Lina ae the Wise 


- | 
of A San 


of the Nile, southern Ub 
nor is called ray pt. 
At Care 


oreo $n 


V7 Ftd Te ee eT Po 
Hiinms) on the 
southernopast ti of the 
State the Ohio Raver Hin 
the Mississippi: “The two 
mighty rivers. anc their 
tributaries: carry wit 
[rom 30 States past levee 
which protect the ald town 
inage SO 

Pwo fee Dries: loon 
Shave the embankments 
One ¢ avin trotti ACTOS 
the Mississinnt fram Ale 
the other, noe thar 
long, spanning the 


“la 


vir 

| riili 

Ohio from 
Here 


magnolia trees thrive. and 


Cul ton Frown cit Cnty 


annds of fertile acres. The 
population of €piro ft 33 
Serre 
In the days when Cairo 
is a rivet 


1A 


pa Pick Ful 


Wes in tts glory 
Lown. CG rh’ LS 
river: boats ed un 
eine the Ohio levee at 
cme tine, High water 
hited them ahove the wall 
that Lhe 
Sifts | 
Chirty 
LTuTs ( 
which 
the Liv of 


| ETE 


feanie in 
pkel i it them 
miles up the (hie 
ard Ale Pees 
dreame] of being 
he Veest in 
early steamioal days tout 


when the river 





witheren| 
i | 

SACK ChS Crised Oo Py, now 

i i rhs rf 


J T a 
Cenes Pecise of the bie 
: 


1 UEACTE GTC enerry 
installation across the 
riwe BO) Tre Wee cof 
Cnducah. Bentick: 

lhe times which sup 


Some of the out 


ply o large 
the flucrspit 
COUNTY tine around 
clare 
Cue has Leen mained uneckes 
the Ghia Rive 
Sow moter back from 
Tres) 


ce uit Hh 


treacheritts most oft ald 


1 
| ar ‘ | 
I 1 eae | IAPR 


Which can he 


[Haw nectouwn.* lit o tew 


ey SH wiieeloan © 
saees Lhe Cena,” by Wilton 4 
Shoals SAYLONAL Gy 
CKAPHOC MuiGagive, Felon 








PR sate Clare tap Lifts lis lncne aE Ered | Lhove Sperven het el 


ere ee h 5 La i. c. 7 

3 8 | HLAPEL isl AA | [SAA Labl = ts Hii aoe Tres ba | A! LAM [i 
ie | int averite i rch hel of rool tie best Soringhell eet mii 
il Hob Al irs kin fyi 1 Tl i | ius SP Tris | Pry ith ep a iff | ile eneipone 


Deca maharistel fpr 


Cheese, Wine, Grapes 


Prosper Nouv 


Town That Died Twies 


lT 





Ulinois—Healthy Heart of the Nation 


af the old-timers still cling to their homes 
on the hank. 

Oil has browht wealth to Mt. Carmel, 
where 355 wells have prodticed 9436,000 
lartels since 1940, Now the yield) exceeds 
825 burrels a day. 

We lodged for @ night near Carbondale in 
wo motel on the shore of Crab Orchard Lake, 
largest artificial lake in southern Whines, 
stocked with bass and bluepiils, it affords 
good fishing, 

In Carboridale is Southern Winwis Univer- 
sity, second largest State-supported university 
inthe State, Tt is called “the sultcase college” 
because most of its 3,000 students live in 
near-by towns and ao home for week ends, 
Peaches, apples, and other fruits account 
for much of the prosperity in Carbondale, al- 
though the city is near a coal-mining district. 

I talked to KR. 1D. Lane of the Central States 
Forest Experiment Station, who is initiatin 
a program of research to tletermine the best 
wuy to reforest submorginal lands in southern 
[llinois, There are large tracts:of merchant- 
able hardwood timber in the hill country. 

Near Du Quoin ts the United Electric Coal 
Companies’ Fidelity mine, largest strip mine 
in Wlingis (page $18). On reclaimed land the 
United Electric owners have hundreds of acres 
of bearing peach and apple orchards, also pas- 
ture lands, Another large tract of spoils has 
been converted by the Coca-Cola Company 
inte a picnic park and one of the finest trot- 
ting-race- tracks on the Grand Circuit. 

Over at Herrin devo-mine coal production 
hae declined to the point where new industries 
must be established to take care of jobless 
workers. A big dress-manufacturing concern 
is ont of the most important (page 797). 


(Center of Population Near Olney 


We passed scores of oll pumps working 
steadily in the middle of cultivated fields as 
we rode to Dundas near Olney to see the 
monument that marks the center of population 
of the United States (page 820). Laughing, 
my Companion sigeested that we walk a few 
steps westward from the marker, for he said 
the center is shifting that way and he wished 
to be sure he had stood on the exact spot. 

Corfield ail wells were numerous as far 
north as Effingham. There | was interested 
in the Petty store, a small-city retail establish- 
ment which has win acclaim for its revoli- 
tittiary cost-saving methods, 

“No wonder Charlie Brown, our National 
Geographic Society chief auditor, is efficient,” 
I remarked, “This is his home town." 

Around Mattoon, north of Eftingham, fields 
were being prepared for the plunting of 
broamoorm (page 804), a crop grown in com- 
paratively jew areas in the United States. 
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_In late afternoon we came inte Champaign- 
Urbana, twin-cities seat of the great Univer- 
sitv of HMlinois (page $13), 

In the words of Lincoln's Gettysburg Ad- 
(ress the university, which represents the 
whole State of Ulineis in miniature, may be 
described as “of the people, by the people, and 
for the people," 

All over the big campus, faculty and stu- 
dents (there are more than 18.000 students in 
residence and 3,000 faculty members) were 
engaged! not only in academic courses but 
in research vital to business; agriculture, and 
public welfare, 


Cure for “Tired Tracks" 


Railroad officiols came ta, the university 
Schemtists years ago with the problem of mvs- 
terously cracking rails. Using an ingenious 
rolling loact machine that in a week subjected 
i rail to the equivalent of mn year's service, 
Prof. A. F. Moore found the cause of the 
trouble and proved that. coritrolled cooling, 
earlier siggested in Canada, would put an end 
to what is called “rail cancer,” 

The research cost the railroads $200,000. 
Already it has saved them millions and ‘in- 
ured aginst train wrecks coused by “tired 
tracks,” 

Prof, Joseph. T. Tykociner pioneered in 
photographing sound on a motion picture film, 
As the result of such experiments, the world 
now has talking motion pictures. 

Prot, Julian R. Fellows, because his wife 
wus annoyed by the smoke and dirt of her 


_ soft-coal furnace, developed a downdraft fur- 


nace that not only does not smoke but saves 
coal by consuming more of the gases, 

Awe-struck, [ watched the “magic brain” 
of the University of Mlinois computer multi- 
plying two L2-digit numbers a thousand times 
in a-seconil, 

The betatron was invented by Prof, Donald 
W. Kerst, His 340,000,000-volt: machine 
splits atoms wml takes pictures through 20 
inches of steel. 

In the Morrow plots on the agriculture 
campus, scores of soil-fertility problems have 
been solved by experiments which have gone 


on Continuously since 1876. 


The university. planted in its own green- 
houses the first soybean seeds ever tested in 
the Middle West. By a determined campaign 
Dr. William L. Burlison soled to farmers the 
idea of growing the crop. Only 15,000 bushels 
al soybeans were grown in Whinois in 1914, 
In 1950 the State produced 95,700,000 bush- 
els, worth more than 3200,000,000, Univer- 
sity chemists have discovered dogens of uses 
for the beans. 

| found veterinarians and other scientists 
working on experiments that have conquered 
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New National Geographic Map Presents «2: 
the Busy, Historic Great Lakes Region 


N the heart of eastern North America lie 
[ive geqgraphical features so huge that 

they could easily be seen from the moon 
with the naked! eye. “Seas of Sweet Water” 
they were called by 17th-century French ex- 
plorers. Today we know them os the Great 
Lakes-—and perhaps no feature on the earth's 
old face better deserves the adjective. 

Shared by Americans and Coniudians, the 
Great Lakes intluence the lives of millions in 
the most populous areas of the United States 
and Canada. Affecting climate, bearing ships 
yielding fish and recreation, these gifts nf 
ancient glaciers are bounties beyond price. 

Now, In o new LO-color map, “The Great 
Lukes Region of the United States and Can- 
ada,” the Nathinal Geographic Society pre- 
sents these five fresh-water seas and ‘all or 
part of 22 States and three Provinces 

More than 2,160,000 copies of this special 
supplement to the December Narionar Gep- 
Guarinc Macazine have been printed to meet 
the needs of The Society's world-wide mem- 
hership. 

Nearly 12,40 Places Shown 


On wall or desk—ar in the tar—the map 
will serve na an ever-teady guide to one of 
the busiest, most productive, and most scenic 
areas of the world. Members will find it 
useful for reference also in reading the articles 
on Ilinots and Ontario in this issue, It con- 
tains more place names—l1,959—than any 
map ewer before published by The Society." 

Notes in blue.on the Great Lakes poimt out 
water links with their neighbors, Four of the 
notes refer to large-scule insets that hold a 
magnifying glass to canals, locks, and dredged 
river channels connecting the sweet seas, 
Through these passages glides un endless pro- 
cession of ships hauling tron ore, grain, fuel, 
automobiles, and other merchandise—an an- 
nial tonnage exceeding that of all Uncle Sam's 
eceih-foing merchant feet, Cine tiset shows 
how the Ulinois Waterway bypasses to. the 
Mississippt part of the Great Lakes’ natural 
droinuve to the St. Lawrence. 

Many new features—roads and towns, mill- 
tary bases, canals, and dams—appear on this 
National Geographic map, 42 by 28 inches. 

The atomic age is represented by Chalk 
River, in the Ottawa River valley, site of Can- 
nda's nuchar Saar atation, and by twe 
maior centers for U. study: the Argonne 
National Laboratory ee ‘hicaga, anil Brook 
haven on Long Island, location af Brookhaven 
National Laboratory. 

Railroads and highways lay a tight mesh 


of travel routes across the map area. Many 


of these thoroughfares follow: pioneer path- 
ways through the mountains and alomz the 
rivers toward the west, Transcontinental high- 
way U.S. 40 roughly coincides with the old 
National Road that bed settlers toward St, 
Lout:. 

Sine of the 10 larwest cities of the United 
States (all except Los Angeles) appear within 
the inapped anea, Three of therm Chicago, 
Detroit, and Clevelane—bathe their feet in 
the Great Lukes Five States shown—New 
York, Pennsylvania, Ohio, Indinna, and Mli- 
neis—together have 48,000,000 people, 31 
percent of the Nation's population, 

Despite the map’s emphasis on the tre- 
mendous development of tan'’s works in this 
region, primeval spots remain. Roadless wreas 
preserve wilderness conditions in Ontario's 
Quetico Provincial Park, in the northwest 
comer of the map, and in the adjoining U.S. 
Superior National Forest. In parts af the 
latter, even airplanes are forbidden. 

For 1,290 miles alung the Great Lakes 
and the St, Lawrence River, Canada and the 
United States meet on a peaceful water bound- 
ary. <A 48-mile stretch of this border, be 
tween Ogdensburg, New York, and Cornwail, 
Ontario, is the area involved in the proposer] 
St. Lawrence Seaway and Power Project. Its 
proponents envision canals of 27- foat depth 
and a giant powerhouse with a hydroelectric 
output “ot 2,200,000 horsepower. 

How the Great Lukes Got Their Names 

Lake Superior, incidentally, is the only one 
of the five Great Lakes whose name has no 
Initian associations: French explorers cal fee! 
it fe Are sw pericer, meaning “the upper jake.” 
So more apt designation could have been 
chosen for so majestic a hoiy of water, 

Huron tribes and Lake Huron took their 
homes fram a French epithet meaning “bristly 
savage.” The nome of Lake Michigan came 
from Algonquian words for “wide waste,” 
Erie, possibly Indian for “long-tailed cat,” 
named a tribe: and the shallowest of the Great 
Lakes.. Ontario ie from the Troquoian for 
“beautiful lake."” Other rhythmic Indian 
names—Mississippi, Keweenaw, Winnebago, 
Ottawa, Menominer, and many mere—stuc 
the map, keeping alive memories of America’s 
first settlers, 


* Members muy obtain additional copley of the map 
af the Great Lakes Kegion of the United States one 
Canada (anil of ail standard maps publisher by The 
Society) hw writing to the National Geographic Sa. 
ciety, Washington 6, 0.0. Price in the United States 
and ehewhere, 50¢ each on paper; S10 an fabric; In- 
chek, Ise. All remittances payable im Us. fuels: 
Phcest prea. 





Ontario, Pivot of Canada’s Power 
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Cities Burgeon, Pastures Sprout Factories, Forests and Mines 
Give Up Their Wealth in the Great Midland Province 


By Anprew H. Brows 


National Grovraphic Magarine Staff 


With [lustrations by National Geographic Photographers Bo dathany Stewart 
and Bates Laiplehales 


FTER 4,000 miles of travel through (On- 
tario 7 felt that T had) explored a 
whole country rather than just one 

of Canada’s ten Provinces. 

This was not surprising, for Ontario is 
larger then France and Spain together, It 
measures more than 1,000 miles north fo 
south, linking polar bears and peaches, Evst 
to west if spans on almost equal distance, 
sharing the international border from New 
York State all the way to Minnesota. 

The Province, furthermore, comprises a 
Tange of geography that many entire nations 
lack—from wnpeopled wilderness to tightly 
cultivated farmland and teeming cities. 

It is the very bigness of Onturin, plus the 
strength of great resources, that makes mighty 
this richest, second lurgest (after. Quebec), 
anh most populous Province in the ginnt 
country to. the north. 

Ontario faces the United States across four 
of the five Great Lukes (see map, “The Great 
Lukes Region of the United States and Can- 
ada,” a supplement to this issue). She has 
lakes of her own wp to 30 tiles: Jong and 
so wide vou can't see across them, Her north- 
owing rivers lace empty “bush” that would 
ewillow bali a dozen of our lesser States, 

Though the northern reaches of Ontario ure 
treeless shores battered by Hudson Bay ice 
floes, Pelee Point on Lake Erie carrics the 
Province to the latitude of northern Califor- 
nia: all, or parts, of 25 States lie farther north. 

The strength, of Ontario. lies in its men, 
money, and machines, all at work boasting the 
productivity af farms and factories, mines. nN 
forests, Her people, a third of Catada’s 
million, produce 50 percent of the at 
manilactured poorls, mclucting almost a quur- 
fer of ils enormous newsprint output. 

Ontario has a nearmonopoly of picked, 
< Deerait’s Sunday Motorists Stream 

into Windser, Ontario 

Canora’ leading gateway, Windser welcomes five 
ond a hall to ax million 1. 5. visitors yrarky. (in 
August 2, 1953, Ambasendor Mricdge. carried 9,500 
euitomobiles wt al Michigan. Almest 10,000 there 


bound for Canada used the tunnel beneath Detroit 
River. the world's (aisiest inland waterwiy. 


Wieeter Teiiy Aer 


Mines fn the vicinity of Sudbury furnish more 
than 80 percent of the world’s supply of this 
Vital steel-alloving metal (page $46) 

The Province also jours out tron, gold, sil- 
ver, cobalt, copper, and platinom—by value, 

a third of Canada’s total mineral production. 
Ontnrits in addition, leads all others in value of 
agricultural output, furs, and fresh-water. fish, 


Provinee Shows Frontier Spirit 


Frontier vitality animates Ontarians. 1 felt 
it in remote mining and forest products towns. 
I felt it, too, near Niagara Falls, in one of 
the oldest settle] parts of Canada {pages 835 
and 835). 

Deep undereround, | watched workers corms 
pleting the first of twin tunnels that soon 
would deliver Great Lokes water to the 
mightiest of all Niagara hydroelectric plants, 
the Sir Adam Heck-Niggara Generating Sta- 
tian No, 2, Tt is a 300-million-dollar project 
cy the Hydro-Klectric Power Commission of 
Ontario, known as “Hydro.” 

With Robert AL Saunders, chairman of 

Hydro, 0 picked my way through the cayern- 
Hus excavation, so-big that scattered light bulbs 
seemed like stars in space, 
OC" Thnthere tubes Niagara River water, under 
hydraulic pressure, will flow wpAil! five-andd- 
a-half miles to a -aurface canal," said chair- 
min Saunders, “Downriver the water will 
drap through turbines into the Ningara gorge. 
Adiled to present capacity, the mew plant will 
venerate enough power to run two cities 1s 
late as your District of Columbia.” 

Big magic! Yet in rémoter parts of the 
Province a little power has gone a long way 
to change habits and energize local economy. 

Only four years ago, at Rosspart on Lake 
Superior, local residents witnessed the in- 
auguration of a new era for their town, poapu- 
lution 250), 

By the light of an oil latip & Hydro official 
pulled a ribbon that led onto the community 
hall stage a very small girl carrying a very 
lange stork (cardboard). In its beak the bird 
bore att electric light bulb, As. the Hydro 
man threw the switch foocdinw the whole vil- 
lage with light, cheers almost drowned out the 
singing of “W hen the Lights Go On Again,” 


North Bav Children Clothe a Proven Flaymate in Dad's Old Shirt 
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Te cope with Toronto 
IS COMING fy rate transit [re 
Schone) to start operation early in 154 
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pass the rails 
SID SLreetoors 
ple past the Woelleshey 
inv the dav horebourndl 
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PoOrtation _ommsion ft We me 
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}O.000 an hour.” 
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quartet 
Toronto grew Lyn lose FO Lhe site of old Fary 
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During the War of ISl2, fort and town tell 
briefly to American The C. 5 


; 
j rl FET SER 
LOT eat TD 


CTT 
4 oeroile 
north alone 


which 


cn. Yonge carr 


Street intersection dur 


P| er 
+ 1 1 a 
= iL! TLiB EL 
‘ 


rah,” Chain 
Toronto Trans 
Che new sub 
will janelle 


wy 
: 


fires 3Te |W three tickels for al 


Wi Th ea 


hit cag 


Pred Slomon ae teacher and his wifeous helper. eer 
Puy EY SOVETR OVS OF Om nh new bie 
— - : Ti i ‘ ' 
leceate*t tres APO TOR i Inc (Scorerer of (he 


Pikes Peal 
explosion of ao 


erin 


tolorado omegntiin later memed 


tm | fs 
powder 


ne), cee mm Cie 


= bios hk, ‘ kL. 
TALE ELT Retiring, the 


Z t | 
trop fre the lewishative buildings 


Unione = Seat of Crovernment 


- 
| 


Up handsome University Avenue T walked to 
ucen s Park, whose shady lawns wre the set 
ting for the Grownstene Parliament Buildings 

Here convenes the Provincial Legislature, 
and here. from his second-floos the Harn- 
wirable Leste Al Fret, Premier of Ontarin, 
Can look Smut along Cniversity Aventie's aa 
ry of ottice bnilehings: Onitarm Mvdre, hig 
nsuranoe cunmpaties, hescdyuarters of puln and 
paper nville—enterprises that reflect the wealth 
Provimee 


med prestige of the whose helm he 
belts, 

Crniversity Avenue, too 
af health fur the Province Hospital 


for Sick (hildren (called “the Kirja”) 


West child-care center on the continent 
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Indians. Stolid, Fleased, and Skeptical, Register Beaver Pelis in Benny, (Ontario 


Cunatiue law forbids sale of an atevaled pelt. These conservation offgers: (area mrtal scum (pale oo 
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Wee of Queen's Park stunds the Provinee- Societv-Roval Ontario STuseum Expecttion to 


Siti} ported Universit oi Toronte. with i * DOO Chubh lL roter." [rn Ast al ihr Viet te 
students, All Conodn takes pride in Varsity located in northern: Labrador another cratet 
it is known (page S47) tao believed) ta be oof imeteoritie orem 

At the University of Toronto Medical Newtomers telsh days in Toronto perhaps 
Sschoal the late Sir Frederick Banting and Dr. as mich tor the city’s fine shops.as tor its 


Charles Hest discovered insulin—and saved sicht« or setting. Visitors from the United 


millions of diabetics for useful, happier lives: States look-especially Jor ching, silver, furs, 





Varciiy medical scientists alen discovered the antl woilens. 
mesthetic ceclopropane and iearnet how to RVery Yeux, in late August and carly Sep 
sroduce henarin, drug that prevents blood clot lember, Dorante plays host to an average of 


, 


tim in operations on heart and blow! vessels. 27,500,000 visitors attending the Canadimn Na 
Varsity dominates Torento’s cultural Wife. tional Exhibition, biggest of it4 kind in North 
\ lone list T read of the 1 niversity = alflimtes America 
inclodes the Roval Ontario Aluseum, Royal Simply “the Ex” to Ontano people, 1 
Coreervatory of Music, andl David Dunlap started as an ltinerant agricultural fair, com 
Observatory, Seven thousand pupils attend ing to Toronto for good in 1879, Fifty per 
the conservatary alien manent buildings now howse, each harvest 
seaaon. Oo bent of ogricottoral gid industrial 
exhibits, Entertainment tanges from tmicdwas 
School children clustered anmund cases in the shows to classical svoiphony concerts 
Roval Ontarin Museum as Dr. V. Ben Mech, Toronti's chee are avid sports cans, 
lisat least as popular asin the United 


Crater Explorer Heods Museum 
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On a winter visit, | had 
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clothing of women spec ta 
tors, “The puck shuttled 
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it, checking wbhruptly arid 
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VW Share 
“hat event the home 
team edeed out its bit- 
terest rivuis, the Montreal 
(omciens 

From Doronte | set aut 
throug whit Canadians 
call “Western (Cntarin, 
the Travince & own 

(jolden Triangie™ of 
agriculture and industry 
The verdant region 
Write s6 paral 
Ene ane Hur, 

Aclunity. 
of (lintarii—the 
exminse north «al 
SI perior ane apron 
weet al Weeten Ontarid, 
The name persists from a 
time when all of the f'rav- 
Ince that counted. was (he St. Lawrence River 
ind lower Great Lakes regions. 

All of what 1 now €intario was part of the 
enormous territory of New France which the 
73 ‘Treaty of Pars ceded to Cirent Britain, 
Fat il CPTIUEY ate 4 ak hehore explorers like 
Champlain, La Salle. (eiurderecd bv Ais men), 
Witter, Mirule (Killed ond eaten by Toelians), 
ant Radesan had ord them paddlers 
iiCross this Country tt the Lateral Lakes ane] 
the Aississippe. 
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(intaria Settlement Had Slow Sturt 


The first Eeelish settlement (1750) on thi 
Niagita Baiver soon wis Sswirtled liv lwovalists 
teeing the Linited States during the Ameren 
Revolution and alter, In LAt2 the popiilatien 
of “Upper Canada,” as southern Ontario then 
wos called. totaled ciel Toe, Lioihs Spricaicl 
from the Quelwe berder to the Dhetroit Rrver. 
By 1837, however, 350.000 settlers had put 
down roots in the mew Land: 

The Oueen Elizabeth Wav, popularly the 
4“O. EL Way,” sped my exit from Toronto. 


These Pears Relics Survired 47 
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reer ins it (t¥inwa, EPnelish gdlactologist (Jeotires Hatteraloy-Smith shows the his- 
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itiainend ihe North FPrle Phe node, 
lei) hia travels and ghyectiwes. “Last macht,” 
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This rite parallels a grewing industrial em 
pire reaching from. the provinenil cupital to 
Ramiiton, Long ghiess- walled) factories sprout 
from haytielrts t Oakville, Ford of Canada 
i completing o S42,000,000 psseniily pals 
that will counterbalance (Canarian General 
Aintics  prapeit works ot Oshawa, 
1) mies east of Toronth 

Humiltun, “Fittsbureh of Canada,” marks 
the west tip of Lake Ontario with industry's 
pillar of smoke, But the citv has public 
cardens of striking beauty, too. (page B41). 

last furnaces and rolling mills of the Steel 
Company of Canada. squat at the waterside, 
Biewest Canacian steel mill, it turns aut nearh 
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Some S00 cdiwersihed plants howe Out wp 
Hiumilton to be Canada’ thith 
In Ciritana, anh Toronto i bigger 

The Provinces captains of industry, | 
found. cultivate Interests fur from 
business cuties, A.B, Greening, for example 
who is president of the BR, Greening Wire Com 


was fully os @ager to talk to me about 


larvest | ry 


TV ee 
Premiers 


Dr 


H28 


motorboat: (he has owned 75) and hunting 
cheetahs (he may own ane of these by naw!) 
a8 about his firm's production of wire rope 
and screening 

Behind Hamilton lifts the sharp wall, its 
resiilents call “the Mountain.” It is part 
of the Niagara escarpment that shelters be 
tween its steep rise and Lake Ontario one of 
Canada’s richest fruit belts, growing luscious 
peaches, strawberries, and grapes 

West of Hamilton T came to Brantford, 
hustling industrial city, home of internation- 
ally known Cockshutt Farm Etjuipment, 

A crossing of Grand River, called “Brant’s 
Ford” for the Mohawk chief Joseph Brant, 
nimed Krantiond. The British government in 
1784 granted the Mohawks and other froqunis 
Indians land along Grand River in recompense 
for New York State homes and farms lost 
during the Americun Revolution, 

Walter Rutherford, genial interpreter of 
Brantford! history, took me out to Cheweken, 
chief town of the near-by Six Nations Indian 
Reserve (page 642). George Green, Chief 
Little Bear, showed ov where the Indians hold 
their remarkable “snow snake” races. 

The Iniiians in winter build up a low snow- 
bunk a mile long, growing the crest with! a 
shollow trough. This icy track dips, doth 
and gently curves, stacy following a moad. 

Object of the contest is to propel a slim, 
f-Toot, hartwood wand, the snow snake. as 
far as poasifle along the truck. The anake 
states forward with painted eves, its hear 
weighted and banded with copper.or lead. A 
finger groove notches the throwing end. Each 
Indian, bolding his snake much as a pole 
vaulter grips his pole, sprints toward the end 
of the trough and kvunches the highly polished 
stick, crying “Hun-you, hun-you!” 


Beware the Striking Snow Snoke! 


When a darting stick jumps the track, spec- 
laters scatter lest they be impaled. A game 
is two throws by each contestant; the winner, 
the player who gets the Gest distance, may 
propel his snake almost the full mile. 

At Tutelo (Tutela) Herghts, on a bluff 
above Grand River, we visited the house where 
Alexander Grahom Bell yacationed with his 
parents, Fromonear-by Paris, the inventor of 
the telephone in August, 1876, heard his father, 
eight miles away in Brantford, say, “Ves, Alec, 
itis [, vour father speaking" —climaxing the 
Hret “long distance’ call over wire. This 
followed us first. transtiission af ir ly 
telephone in Boston on March 10, |S76, 

A monument to Dr. Bell, who wos one of 
the original members of the National Geo- 
graphic Society when it was founded in 1888, 
dignifies a Brantiord park: And at Tutelo 
Heights on September 12, 1953, two of his 


The National Geographic Magazine 


grinddauchters, Mrs. Lilian Grosvenor Coville 
and Mrs. Nancy Bell Fairchild Bates, un- 
veiled a new monument which desivnates the 
homestead a National Historic Siteof Canada, 

Amid farmlands ecked with dairy herds 
and studded with the fountain. shapes of elms 
lie Kitchener and Waterloo, twin cities that 
form the hub ofa cluster of market and man- 
ulactuting towns—Guelph, Elmira, Stratford, 
Preston, Hespeler, and Galt. Guelph is seat 
of the Onturio Agricultural College. 

With a Kitchener businessman | visited u 
few of the 169 local industries, Almost all, 
1 learner, sprang up from smal) shops where 
h man and his sons or brothers worked with 
bare hancs.a few tools, and a knack for mak- 
ing something useful, 


Rubber and Insurance Centers 


Toduy furniture plants and textile mills: 
tool and other metal works: glove, shoe, anc 
leather-goods shops; electricul-applianer firms: 
and the needle trades carry on that craftsman 
tradition. Kitchener, home of B. F. Groodd- 
rich and Dominion Rubber, is also a Canadian 
leader in rubber products, 

Cantrmisting with this mdustrinl hustle is 
Waterlou's status us “the Hartivrd at Cyn- 
ada," with home offices of six insurance cuni- 
panies. Kitchener has restored os a «brine 
the steepegabled boyhood home of the late 
William Lyon Mackenzie King, Canacla's 
Prime Minister for 21% years. 

Men with beards and wives with head- 
shawls or prayer caps, many clad all in black, 
stroll Kitchener and Waterloo streets. Half 
or more of the cities’ people are of Pennsyl- 
Vania Dutch ancestry, descendants of emi- 
grants from Pennsylvania's Lancaster County. 
mostly between 1800 and LALO, Until Warld 
War I, Kitchener was calle Hertin. 

severest In appearance and most wncompre- 
mising in custom and belief are the Old Order 
Mennonites and the Amish, The latter even 
refuse to wear buttons, feeling they make too 
much show (page S48), 

One Sunday morming, dn an earlier visil, my 

(Tet confinwed an paige 57 | 





Canadian Mounties Guard > 
Peace Tuwer in Ottuwa 

A melodious 2¢-bell carillon gives the J00-foot me- 
marial to the dead af Work! War | a volre os familiar 
to Ottawu residents os Hur Ben's te te Londoners. The 
elovtric. sign, which gives “Lone Live the Quen,” ia 
French Canada's salute to Elizabeth TI, 

Red serge tunics and yellow-stoiped breeches are 
dros uniform for Royal Cinadlan Mounted Pollce 
etoile to Tarthiment Fil In extreme eld they 
wor shogey buffalo coats and niskrat caps. A Lew 
Mounties still function on horvhuck: far tere im 
rire ane toterboats on motorcycles ancl deiegabeeds, 
PP Nakina! Meagan ails 

Kiulestenme te Nationa! Qeegrajihie Mhilegea jlo (helen Litdchaion 
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Frost King’s Glittering Touch Creates a Crystal Bower 
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Ontario, Pivot of Canada's Power 


host drove me out into the winter countryside, 
A bitter wind dusted ditches and fence rows 
with blowing snow. The landscape, though 
in January drab, logked etched and orderly. 
(lustered farm buildings were like buttons 
fleaming in the rumpled quilt of fields and 
wood bots, 

We were bound for Conestogo Meeting- 
house, a place of Mennonite worship beside 
the Conestozo River, Names of both are a 
slightly different spelling of Conestoga, Penn- 
sylvania, from which the covered Conestoga 
wagons rolled northward 150 venrs ago.* 

When we arrived the service was still going 
on, The yard held 145 black buzwies and 
aeven black two-horse rigs. Blonketed horses, 
standing in their traces, were ted! to hitch- 
ing rails, 

Soon the door opened and spilled out 400 
aiherents of the Old Order of Woolwich 
Mennonites. Men cume out one door, women 
and children from another. (Coats; hats. bon- 
nels, scarves, stockings, shoes were black. 

Sturdy parents stowed blanketed children 
on laps, at their feet, behind seats of the 
open buiies. At a smart clip, horses trotted 
out the gate. Dry grass along the ditches 
leaned before the gusty wind, Wives opened 
black umbrellas for windbreaks. | 

The procession streamed up the straight 
dirt road, Some turned leit seme right 
at side roweds, We stood watchime until leaf- 
less groves and tawny fields swallowed the Last 
black bug. 

It was o scene 100 years old, 
and Ives print come to fife. 

Around another Mennontte meetinghouse 
huddled perhaps a hundred autumobiles, every 
one biark- 
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Near the beart of Western Ontario stands 


Londen, on the Thames River, whose streets 
bear such names os Oxford, Waterloo, and 
Piccadilly, The University of Western (in 
turia is here, and Springhank Park, one of 

Catiada’s loveliest. A multitude of thriving 
padltinteies makes everything from locomotives, 
hardware, and refrigerators to beer, biseuits, 
and breakfast foods, 

At Samia, the St. Clair River, outlet of 
Lake Huron, separates Unturio from Michigan. 
The Blue Water Bridge arches over the hurry- 
ing waters ta Port Hurun, Michigan, An in- 
ternational port, Sarnia hal calls Jast wear 
from ships af nine European countries. 

Expansion of fuel, chemical, and synthetic- 
Tubber industries hos doubled Samin’s popu- 
lution in the lust-eight years. Here rise steel 
trelliswork and convoluted piping of the re- 
finery of Imperial Oi Limited that gulps 
Alberta petroleum delivered! by tanker. East- 


S37 


ward from Samia a pipeline carries oil prod- 
ucts to cities of the Lower Lakes, 

“An oil gusher drilled in 1861 at Oil Springs 
20 miles southeast of Sarnia was umong the 
first commercial wells in North America.” Dr. 
J}. L. Hoggett of Sarnia Refinery told me. 
“We still have productive wells there, around 
Petrolia, Oil City, and Of Springs, but they're 
dwarted now, af course, by the Alberta fields.” 

Versatile Synthetic Kubber 

Polymer Corporation Limited, Canada's 
only synthetic rubber manufacturer, buys 
light hydrocarbon gases, including ethylene 
and butylenes, from [imperial Oil next door 
umd sells by-products to neighboring Canadian 
Dow Chemical. 

For Polymers 30 types of rubber the 
matket is telinble: three-fifths of all new 
rubber consumed in Canada is synthetic. 

“Here's a st of some 870 articles made 
of synthetic rubber,” said Polymers ‘sales 
manager, handing me a fat booklet, “You'll 
find not only tires and tubes, but also bried- 
¢ases, floor tile, footwear, conveyor belts, even 

None of these remotely resembles the creamy 
curds | watched form in the coagulation tinks, 
ar the amber-colored rubber “crumb” and 
sheets feeding off the dryers. 

At Windsor T reached Ontario’s—and Can- 
tila" s—southermmeast propection, the peninsula 
between Lake Erie and Luke St, Clair, 

Windsor, Canada’s Detroit, stands just 
neross the Detroit River from the U, §, city 
whose chief industry it has made its own (page 
422). Here are the principal plants of Ford 
Motor Company of Canada and Chrysler Cor- 
poration of Canada. Windsor, in addition, ts 
Canada's pharmaceutical capital, with Parke- 
Davis, John Wyeth, Sterling Druv, and R, P, 
Scherer all based here. 

Fronting an the world’s busiest inlanel 
waterway, Windsor stands aleo ot a major 
rail and gir crossroads, It faces a growing 
expart outlet for its 470 industries in the U.S 
Middle West, and at tts back door lice the 
richest farm amd city market in Canada, 

With James Dykes of Windsor's Chamber 
of Commerce | watched riggers finishing a 
steel tower for a cross-river power line be- 
tween Windsor and Detroit, As we moved 
throueh tall grass and reeds for a closer view. 
a handsome ring-necked pheasant rose in a 
Whit oi wings. 

“You've got so much PaMmie it gets under- 
foot even in your cities!" | exclaimed, 

“Or else the survivors have discovered that 
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Delmer Earle, director of recreation, showed 
mie hacieticra tts shop, bowling alleys, billiard 
roum, and Ubrary of the Community Hall, 
and told me about his winter ballet school, 
weaving classes, and dramatic club, 

Mill manager Grant Ross typifies the self- 
sufficiency and versatility that become second 
nature in far-off Marathon, a 

Ross's daughter grew interested in stars, 
so he built a. teinch reflector telescope. A 
frieze of handmade model autos, perfect in 
detail, decorates his living room, and he 
showed me gems an] jocal stomes he'd cut 
and polished. When talk showed down, Ross 
stepped to am electric organ and played, 
beautifully. a half-hour of melodious viata 

“Where'd vou tuke lessons?" | asked. 

“Taught myself,” said my host 

Clifford Graham is Marathon's police chief 
and fire chief, toa, aicual role that gave him & 
memorable morning shortly before 1 met him. 

A woman—call her Mrs, Jones—phoned 
Graham's home at 5 a.m. to report her house 
fled with smoke from paper burning in the 
furnace. Graham, half asleep, reached for 
the nearest clothing, whith happened to be 
his police chief uniform. 

“Nothing wrong here,” said Graham, ar- 
river! at a Jones's. “Just open the flue 
and the smoke) clear night op.” 

Hardly back in bed, Graham was awakened 
nguin, this time by a fire alarm calling him 
back-to the sume address. Graham gritted his 
teeth, donned his fire chief uniform, and rode 
the fire truck to Mrs. Jomes’s. 

More smoke, Mrs. Jones more excited, 
“The police chief was just here,” she reported, 
“He said nothing was the matter. Now ‘see 
what's happened!" 

“Oh, bin!" said Graham acornfully, 
believe that iznoront fourflusher. He doesnt 
know a fire from a Shriners’ parade. Tl open 
this furnace flue, and you Tl be breathin’ fresh 
air in po time.” 

The distraught lacy expressed ber thanks, 
afl fire-ancl-pollee chief Graham walked down 
the path, sill anonymous—he was sure—to 
Mrs. Janes. 


Headlight Dazzles Mouse 


The caboose of a fast freight carried me 
weetward to Terrace Bay, “Extra 40)7 West,” 
with two TMiesels up front, hauled 70 cars 
loaded with 481 tons of autos, car wheels, 
farm muochinery. 

"You should be upoaherd with the engt- 
neer,”’ suid conductor George Gordon, “Every 
train scatters mocse and bear, By the time 
the caboose passes, they're gone in the bush, 

“Locomotives kill ‘em by the dogen, mostly 
at night. Moose seem dazed by the headlight. 
They ll stand there, stubborn, and try to face 
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down tens of steel movin’ 50 miles an hour.” 
“Why do they come out on the tracks?” 
“Some say the Diesel engine horn sounds 
like o moose call and draws ‘em onto the 
track. A lot come out of the bush just to 
lick up the salt that drips on the ties from 
refriperitor cars,” 


Knocked Out by a “Buck. Amuck” 


Later I heard of a railway fineman who 
was knocked out and off his moving gas 
speeder nexr Sioux Lookout by w frightened 
deer. Coniing to, he stumbled to a way sta- 
tion and got first aid for the sharp attack 
of “buck amock.” His tinmanneéd speeder, 
jammed in « switch, was blasted loose by 
An express, 

Terrace Bay, still shiny new in bright paint, 
had the same genesis as Marathon! spruce: 
Clad hinterland, rail anc water transportation, 
United Stites demand for paper products. 
The LongLac Pulp and Paper Company, a 
subsidiary of Kimberly-Clark of Neenah, Wis- 
consin, operates Terrace Bay's big sulphate 
mill whose output of bleached pulp goes to 
the United States for fabrication into paper 
nnd tissue products, | 

In youthful Terrace Bay nearly half the 
children are below school age, Of the 350 


schoolgoers, only 50 were old enough for high 


school this fill, 

Nipigon River once foamed and swirled 
from Lake Nipigon to Lake Superior. Its 
Waters, a mecca to fshermen, gave up the 
world’s record brook trout, a 14%-pound fish 
caurht In 19)6., 

Today three paywer dans have gentled the 
Nipigon until it haé littl white water left. 
Pulpywood, run dewnstream by the thousands 
af cords, also discwurages: anelers, 

Though the davs of its superlative sport 
are past, the Nipigon stil] gives up fine fish, 
At Pine Portage powerhouse a fisherman ut- 
rolled wet newspaper to show us three brilliant. 
hued speckhed trout fresh from the river. 

“The two bie ones'l] weigh beet five 
and six pounds,” he said, “The smallest 
won't go much over three.” 

At Lake Nipigon's outlet 1 watched the tug 
Aifiren of the Abitiht Power & Paper Carm- 
pany spill into the river a boom of 7,000 
cords of spruce pulp lows worth $150,000, 

The pulpwood sticks floated free ina “bag” 
uf boom lows chained end te end. Skillfully 
the Nifigen’s skipper nudged the raft of woudl 
toward the river channel, From a steel-hulled 
(Text critimued on page Hl | 
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Ontario, Pivot of Canada’s Power 


work boat, men swung open the downstream 
side of the boom like a gate, Against the 
upstream side the Vifipem pushed with all its 
mower, “nounmching the bag." 

A logger, dancing on a boom timber, called 
aut, “Shove her, bey! Shove her till she says 
‘Goodbye!"’ 

Yielding to wind and current, the mass of 
pulpwood slowly moved away on a new lap 
of its journey to the mill. 

On the northwest shore of Lake Superior 
T come bo Port Arthur and Fort William, cities 
Ontarians lump together as the “Lakehend." 
They grew up at a historic beachhead, where 
carly fur traders shouldered canoes and packs 
and struck out overland, then on by lakes and 
streams to the Lake of the Woods, Wi innipeg, 
and the wild northwest. 

Transfer of goods between Great Lakes and 
the Canadian West still is the Lakehend's 
prim reason for being. 

Between them, Port Arthur and Fort Wil- 
liam tun an ore-loading dock, four newsprint 
mills, and 25 fluted, cubistic grain. elevators. 


Garuin Elevator o Dusty Giant 


Wearing a white smock to keep off rain 
dust, I went through Siskatchewan Pool 7 
elevator, which propects 1,300 feet into the 
lake to allow ships to Ind direct, Tf cut tn 
half horizontally, the beehive interior would 
reveal $10 “cells,” or bins. 

I watched automatic dumpers tilt loaded 
@tiin curs to empty them asa man might tip 
a box of sugar, Before shipping, Pool 7's 
nine million bushels of wheat, oats, cve, and 
barley would be sorted into 150 grades, 

At Steep Rock Dron Mines, 114 miles west 
of the Lakehead, | stood on the brink of a 
rusty excavation 330 feet deep and 2700 vards 
wide. We watched power shovels far below 
dumping v-ton bites of iron ore into burly 
Diesel trucks, A company engineer pointed 
cout wave-worn shores hundreds of feet above 
the present workings (page B51), 

“Ure We're scooping up now once lay under 
150 feet of water, 80 feet of blue clay, and 
100 feet of tron ore already removed,” he 











anid, “Ancient glaciers had dropped chunks 
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of ore in the bush round about, They were 
clues to fron under Steep Rock Lake. 

“Before. mining could begin, our engineers 
haw to blast out a bypass to divert the river 
feeling the Inke, pump it out, and dredge 
away the thick lay er of clay, rubble, and mud 
overlying the ore.’ 

All these steps, euch Cairgantuan, in tine 
were taken, From the exposed Inke bottom 
were tetricved an old double-bitted ax and 
musket, a silver watch, and a chest empty 
save for a Union Jack and a rubber hall, 

The erstwhile lake bed has revealed! a far 
more vilunble treasure, high-grade iron are 

eposits tutaling perhaps a billion tons, Open- 
pit mining has already vielded more than nine 
million tons. Underground mining, recently 
besun, will supplement open-pit operations. 

south of Steep Rock lies Quetice Provincial 
Park, an unspoiled recreation area of pine- 
clad camping sites and fish-filled lakes. All 
of far-west Ontario is a sportsman’s paradlise. 

Ontario, in fact, suffers from a surfeit of 
Wilderness play space, Recently, the provin- 
cial government had to declare northernmost 
Teaches amounting to a fifth of its territory 

a “hinterland area,” Entry to them by any- 
one not a resident is prohibited. Reason for 
the restriction is to avoid the expense, effort, 
and occasional bed feeling resulting from 
searches (sometimes in vain) for lost sports- 
men and inexperience adventurers. 





Onierio in Cross Seetion 


An air and train trip from Toronta 500 
miles due north to James Bay taught me 
more Ontario geovraphy.* 

Near Lake Simcoe my plane left farmland 
behind. Belew lay the dividing line between 
soiter, more recent geologic strain and the 
hard edge of the Canadian (or Pre-“ambrian) 
Shield, with its ancient, flinty rocks, nubbly 
landscape, and countless lakes, To the north, 
in the Shiekl, farming ts generally unreward- 
ing, but forests miltions of acres in extent 
grow spruce, pine, birch, and poplar, 

Cars moving northward along Highway 11, 
escape route from cities’ heat, were headed 
ior lake shores dotted with cottages and inns. 

Far west [T could see Georgian Bay, but 
not the bass and muskies that frequent its 
ledgy shallows. Ahead lay that principality 
of play, the Muskoka lakes and Lake of 
Bays, and presently we skirted the edve of 
lake-aplashed Algonquin Provincial Park. 
Everywhere the sun beat down on a holiday 
land of percents enchantment, os popular 
with U.S. visitors as with Canadians, 

After'a brief halt at North Bay, scene last 

"Ser “Map of Comada, Alaska, and Greenland.” a 


upplymone to the Navies Geagarine Manaiwe 
for June, 1947. 
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epring of a uranium flurey when townsmen 
vainly swept their yards with Geiger counters, 
the plane crossed the campers’ paradise of 
Loke Timagami: Soon northern Ontario's 
chief mining région came into view. There 
lay the silver town of Cobalt, and then we 
lew between Canada’s richest gold-prodnoc- 
ing areas, Kirkland Lake-Larder Lake and the 
mineralized rock reef known as the Porcupine. 

Timmins in the Porcupine district, “the big- 
gest town in Canada," never has been incor- 
porated a5 city, despite its 27,700 population, 
Here, under moss of a portage route, so pues 
the story, Benny Hollinger and Alec Gillies in 
1909 found lump gold that bore the imprint 
of the boot calks of generations of trappers 
and fur traders. Today, Hollinger Consoli- 
dated Gold Mines, at the site of the discovery, 
is Conada's second most productive, sur- 
passed only by Kerr-Adidison Gold Mines in 
the Kirkland Lake district. 

Between touch-down at Porquis. Junetion 
and Might’s end at Kapuskasing the spruce 
forest reached unbroken to the flat horizon, 

At Rapuckasing, an orderly paper mill 
town, new home developments intrude on the 
surrounding sea of forest, like coral colonies 
building out a teef (pages $44 and 852) 


Nursery Grows 20,000,000 Troes 


1 watched Spruce Falls Power & Paper 
Company pulp cutters nibbling away at tim- 
ber limits that cover an area bigoet than Con- 
necticut (page $47), The company hopes 
tree erowth on this vast reserve will koep 
ahead of cutting, fire, ond insect damage. 

To hedge their bet, however, they already 
have set out several million 4-vear-old spruce 
tiised from seed at their own Spruce Falls 
Forest Nursery, where [ saw 20,000,000 trees 
growing, many Jess than an inch tall. 

At Camp 68 we lunched with woods workers 
om tomato juice, soup, three kinds of meat 
(including steak), potatoes, carrots, pies, jelly 
roll, canned plums, coffee, 

Woods life, while no. bed of roses, differs 
mivhtily from its ftigged prototype of mot- 
Solon PE9- Base pay, for ane thing, has 
gone up GO percent since 1945, 

“Camp 68 i typical of living conditions 
now,” Fred Flatt, woodlunde manager for 
the company, told me, “You saw the panel 


buildings, modern phimbing, and bunkhouses 


free of crowding. Why, we even issue fhinnel- 
ette sheets amd pillowcases! 

“SOre change from the old days,” Platt 
went on, “when the men slept crosswiys on 
long double-decker shelves, climbing in over 
tlie inotboards. ‘Muzzle-londing bunks,” we 
called ‘em, where a spruce rail, the ‘snortin’ 
poles,” serpy arated each man from his neighbor. 
Bedding was bay or spruce boughs, food 
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mostly sowbelly, beans, and dried fruit. 
Nowadays—well, you ate their grub,” 

At Cochrane I boarded the Ontario North- 
land Railway's twice-a-week train, the.“Polar 
Bear.” Its passenger and freight cars ron 
on Ontario's northernmost tracks to Moosoner 
near the foot of James Buy, 

The 186-mile right-of-way is a trough be- 
tween green walls of forest, It follows the 
Abitibi and Moose Rivers past sawmills, 
pulp-cutting camps, clusters of Indian tents. 
Passengers were mostly vicationists, woods 
workers, and Indians, 

End of steel was close to the wide Moose 
River mouth, where the tidal fall uncovers 
sand flats that force even « cance to Zigzag, 
Twe davs befare our visit, we heard, Moosonee 
was Ontario's hottest spot—92°. Vet a 
trader's wife told me ice floes still jammed 
the east coast of Hudson Bay. 

By boat we crossed to the island where 
stand the white, red-roofed buildings of the 
Hudson's Bay Company's second oldest post, 
Moose. Factory, founded in 1672, 

It was Sunday, and T attended worship 
with Moose Factory whites and Indians in 
historic St. ‘Thomas's Church, The Suffragan 
Bishop of Moosonee, the Right Reverend 
Neville Clarke, led this: English service, His 
Cree langunge service would follow in the 
afternoon, Indian beadwork decorited monse- 
hide altar- aod pulpit-cloths. 


Kingston Epitomixes English Ontario 


Back in the south, I turned into the last 
lez of my journey, through eastern Cintarjo 
lo Peterborough, Kingston, and Ottawa, 

Peterborough has given to canoes and bouts 
built there ~« name as familiar to Cana¢lians 
as is Old Town to Americans.. The pleasant 
city stands on the Trent Canal where it over- 
comes Otonabee River rapidé by a series of 
locks that include a 65-foot hydraulic lift, the 
world’s highest with » lock chamber that rises 
and drops. Peterborough welcomes vacation- 
ists and fishermen to the Kawartha Lakes. 

Venerable Kingston, capital of United Can- 
ada from 1841 to 1844, stands where Lake 
Ontario spills its waters into the St. Lawrence 
River and the maze of channels that create 
the Thousaned Lslinds. 

Kingston suggested to me an English shire 
town, Pubhc buildings have soli dignity: 
small shops friendly unpretentiousness: lealy 
streets une parks a restiul sense of the worth 
of time itself. Yet it's a busy city, with boat 
and locomotive works, a nylon mill, and the 
fabricating and forge plant of the Aluminum 
Company of Canada, Ltd. Here, too, & 
Queen's University, its ivied halls and shacly 
walks reminiscent of old New England schonls. 

Kingston and military trulition are insepa- 
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Canada’s Boundless Forests Vield Four-hiths of the Newsprint Used by U.S. Papers 


Rpskasing 
One A? Percent 


Covers 
: of Spruce Falls common stock, 
rable, Fort Frontenac arose here in 1673. 
Vrul this wae Canada’s noval base in the War 
of LTST2. Tonia, Kingston i the seat of the 
Roval Military College (page 830), On a 
hill overlooking it squats Fort Henry, bail 
in its present form between 1552 and 1656, 
Its purpose was to defend Canada against a 
possible American invasion during the pro- 
jonged period of strained relatins following 
the War ol 

T ended my Ontario odyssey on a blu 
where the cipital of Canada lifts towers and 
chimneys above the calling current mi the 
river that shares its noame—Ottawa." 

Skyline focis of this city of 202,000 & 
the impostig Purlinment Buildings where ¢ab- 
ine? and lepislaters-govern the 15 million pro- 
ole of the second latgest country in the werk, 
after the U.LS.5.R: (pages 829, 530, 845) 

In €Ntawa [ ate pemimicun 47 years old 
Cranular and tasteless at first savoring, it de- 
veloped favor as chewed it. The trail meat, 
canned by Annour and (Company, was Irom a 
case leit with other relics at Cape Columbia, 
Ellesmere Island, by Admiral, then Com- 
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of Soruce Falls Power & Paper Company display customs 


wares, Jeter weet fae 


antiian newsprint enters the UWotrted Stutes daty irre 


mander, Robert FE, Peary in 1908 (pie §27)-7 

As | stroller with Cittawa frienels through 
Major's Hill Park, the Peace Tower facet ion: 
ner Rowdel the evening alr with the tintin- 
titidation of his 33 bells. We patised at Ne- 
oan Point across the river from the factories 
and homes of Hull, Chuck we (poete SIO}, 

This outlook over the sai] and incdastry of 
Ontario's French-speaking neighbor Province 
seemed an approprinte reminder of federal 
respamsibility and the wistlom of Queen Vic- 
Loria 4 choc of this i ty 1s capital, 

Tu CAS! aura acuth Litas etocwl shoulder 
to shoulder with the cultivated, older part 
of the nation, the historic strongbold of Coma. 
dian character and traditions: West ated north 
etreichen out spat ied the forested. mineral- 
nich bush POUNnITy, lavish contributor alrese 
to national presperity, bul promismg for the 
future nich, much more 
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Jericho Gives Up Its Secrets 


$53 


Beneath a House in Earth's Must Ancient Town, Scientists 
Discover a Family Group of 7,000-year-old Portraits 


By KatHieen M. Rexvow anp A. Dowcias TusHincHamM*® 


With [lesteations from Photographs by Nancy Lard 


4 S.-British expedition dug for the sec- 
ond season inte the ruins of Neolithic 
Jericho, o human skull lay partly exposed 
in the side of one of our trenches. But one 
never goes burrowing about on ancient site 
just to remove things. Maintaining 2 straight, 
vertical edge on an excavation, so that layers 
marking successive settlements may lie te- 
corded accurately, is: cardinal rule of modem 
archeology, So there we left it. 

Remains of Neolithic men are tod tmpor- 
tant to be ignored, however, Neolithic means 
“new stone age.” when man stood at the very 
threshold of his long march toward civiliza- 
tion, One of the objectives of our expedition 
was to leary more about these users of stone 
implements who inhabited Palestine 70 cen- 
turies age, When drawings were completed in 
that area of the dig, where we had sliced 
through the ruins of one house built upon 
the tumbled remnants of another, we sent word 
to bring out the skull but to make as small 
a hole as possible in the side of the trench. 

Peter Parr, in charge of digging in that area, 
appeared that evening with an astonishing ob- 
ject; [i was a Neolithic skull all right, but the 
whole of the lower part was covered with 


Bits: this year, as members of our jomt 


plaster molded into human features, Eyes 
were inset with sections of shell, Central 


slits represented pupils. Cheeks were rounded 
anil chubby, eurs delicately molded, mouth 
prim, Only the nose was broken away. 


Flastered Skulls a Surprise Link 


Here was a missing link 30 unexpected that 
it had never been missed! No archeologist 
had even guessed al the existence of such a 
work af art, foreshadowing the great traditions 
of Mesopotamian, Egypt, and ancient Greece, 
We realized with « thrill of discovery that we 
were looking at the portrait of a man who lived 
and died more than 7,000 years ngo. 

ne of these scwiptured skulls would have 
been culmination enough for our two. seasons’ 
work, but more surprises were in store. Visible 
in the cavity fram which Parr had removed 
the first wkull lay two others. When these 
were removed, three more appeared (piuge 
857), Behind them lay still another. We 
ended, a week after our efforts should have 
bowed to the advancing heat of a Jericho 
summer, with a family group of seven of these 


amazing portrait heads and an enormous ‘hole 
in the side of our trench, 

Jericho, whose ancient artists produced our 
seven portraits, owes its existence to that vi- 
tally important feature of the Jordan Valley— 
an unfailing supply of water, Elisha's Foun- 
tain (Ain-es Sultan) is honored by tradition 
as the very one into which the prophet cast his 
handful of salt, miraculously “healing” its 
waters (II Kings 2: 19-22), It flows to thls 
day only a few vanis fram Old Testament 
Jericho's ruins: (page 855). This gushing 
sweet water in the midst of the arid plain of 
the Jordan Valley has for untold centuries at- 
tracted wanderers to its. side, 


A Cradle of Human Culture 


We had come to Elisha's Fountain and 
Jericho to learn what we could of man’s 
cultural beginnings: 

‘To ‘Christians the worl) over, Jericho is 
familiar for the dramatic Old Testament de- 
scription of its capture by the Israelites uncer 
Joshua. Its very name conjures up the familiar 
Biblical story: “So the people shouted when 
the priests blew with the trumpets: and it 
came to pass... that the wall fell down flat 
... And they utterly destroyed all that was 
in the city... with the edge of the sword” 
(Joshua 6: 20-21). 

Qur expedition hoped to illustrate the 
Bible's account with confirmation of the town’s 
destruction by the Israelites. Literary evi- 
dence points to a date somewhere between 
1400 anc 1250 B,C. for the collapse of the 
wall before the Israclite assault, 

Moreover, Jericho's ruins haye thrown im- 
portant light on man’s first hesitant steps 
toward community effort, There was every 
possitility that Jericho might take honors 
as the oldest known town in the world. 

Palestine, in which Jericho lies, is a land 
of contrasts, On one hand, Jerusalem and its 
ancient sister city of Samaria (Sebastve) perch 
hich on rocky hills, In the Near East's brief 


® The 1922 and 1035 Jericho excavations were spon- 
sored jointly by the British School of Archaeology and 
the American School of Oriental Research, both with 
headquirttr in Jerusoiem, Dr, Kenvor, the expedi- 
tion director, is Lecturer in Palestinian Archaeology 
at the University of London Institute of Archagolugy, 
Dr. Tushingham, acaisiant director for both seasons, 
Is bh astocinte professor at (pacen’s: University, Kings- 
fan, Ontario, Conor 
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Arah Workmen Uncover the Many-layered Walls of Bronze Age Jericho 


Tumbled defenses provide o tantaliing jipow 
sorted « will about 2100 BC, 
Moangh wisi 


springtime the land bursts into color as grain 
sprouts on terraces built on the hillsides, then 
lupses again into the blinding grav-white of 
dry, sun-drenched limestone, Every possible 
inch is cultivated, for Paleste is a bard 
country from which to wrest a liveliboed., 
On the other hand, rolling prosslinds sproud 
out from “Amman, capital of the Hashemite 
Kingdom of Jordan,* merging farther east 
inte the hot wastes of the Svrian Desert. Be- 
tween these twin highlands, in the great gash of 
the Jordan Valley, lies Jericho (map, p. 850). 
The elevation of Ferusalem is 2.550 [eet 
above sea level: of ‘Amman, 27,000. From 
either place a road descends ao few miles 


[ribez hi 
The sSiandne wall of mud bocks wos lio ben or three centuries late 
Wire hie Th recenils Lor joorkers CHIT SIRE ci liris ia thi iuniepy lig it, 


for Jerccho archeolomst= Ther lover bowlier 


through steeply winding valleys, then plunges 


downhill past signs in Arabic and English 
marking sea level, until it reaches Jericho 
840 feet below sea level, the lowest-lving 
town on the earths surlace 

As the road descends, gray hills with thets 
terraced fields and scattering of olive trees are 
leit behind. Here are ghiring-slopes too. water- 
less to be cultivated, fit only for focks of goats 
ind sheep that subsist on vegetation which 
comes wp alter the winter rams. 

Suddenly there appears the flat plain of 


* See Heartiand,” by 


MAGAAINE. Dh. 


'Hashemite Jordan, Arab 
John Seotelil. NatiowAL GrtsiRArEil 
crmipr, 1952 
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Relugee Women Use Elisha's Fountain as Laundry ond Social Clik 


Atkie-derp in wwhit walter, Aroh housewives exchante gossip ia they fill cracefol pottery jars and on 
uel iit wilitarian jerritan (fons AS, Bo Ce frighil wees tevdh de holed hee cl int wut of the atream 
hear village fies a few hiitidted icct away In the ehodow aj Jeri hao hoary Regn 

. T q t " | . F " ‘ i. a ; . . ' 
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: Ue | BoE LUTES Gl a Leet iA POS. Prospero, onc ic] be|ate the pleas itil 


the Dheaud Sec The center of the plan is a waters of Flehu's: Fountain. These waters 


fontastic bacdlands where the river has twisted carelully, diverted to rich wardens nurture 
ts channel between slimy white mounds. The modern Jericho exactly as they did the ancient 


londaeame is eliring white in the sunshine and — ferichie 


inexpressibly barren West of present-day Jericho, near a stream 
In the midst of this bleak plain Jericho srcheclogists have uncovered) some of New 
Stands out in startling fertilitv, Deen-green Testament Tericho. where Hered had his 
fields of grain surround gardens, palm trees, winter palace." 
aid banang groves. This lush oasis fans. out (lurs wus not the first expedition to attack 
from an oval, mud-colored hill.a mile narth- Old Testament Jericho's lone-burjed secrets: 
West OF tne taderm town (page 560) \rche German atchedlnists were there before World 
ologist= years ago discovered that the hill is +See "The Choate of Tericha™ be Eames L. Eels 
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‘War I, and Exot John Garstang fed British 
etween 1930 and 1936, These 
reventad itch of the site’s history and first 
told something of its incredible antiquity, 
Seventy Centuries of History 

Jericho's first families probably occupied 
the gentle slope above Elisha’s Fountain even 
before 5000 B.C. By 1600 B.C. the walls 
stood at a height af 70 feet above the spring, 
crowning an impressive mound. For 4,000 
years Jericho was a great fortified town, tis- 
ing slowly from the plain as it rebuilt itself 
time after time on the remnants of its own 
past. When buildings and walls fell or were 
detroved, the ruins were leveled and new 
structures built om therm, 

Inte the rubbish that grew beneath the city 
went telltale evidence for today’s archeolo- 
wists: broken pots, rude implements, and bits 
ef Jost or discarded ornament, 

Digging up the past is a round-the-clock 
job, Archeologists usually set up headquar- 
ters as near to their dig os possible. We live 
in on ald milhouse beside Elisha’s Fountain, 
a few yards from the eastern slope of the 
mound. Streams Aow on either side of us: 
to them comes a constant procession of women 
from the near-by refuge camp, | 

Here; at 7 a. m., 50 laborers assemble daily 
to collect toals and climb up the fel? (an Arab 
word for a mound marking an ancient site) 
which towers above our headquarters. 

On the tell the laborers split inte groups. 





Earth's Lowest Town 
Was o (Crossrouds 
in Bible ‘Times 

Jericho, where ancient trade 
routes met, was the galeway 
to the Promised Tiund, Tits de- 
struction try Joshia’s Israclites 
opened the war to the beurt 
of Pralestine 
An important ernter in New 
Testament Hies, Jericho wos 





the Ife of Christ, — ue 
identifies Jebel Quruntul as 
the plice of His temptation 
in the Wilderness. The winter 
palace of Herod wtood near by. 

‘A veneratle Roman mood 
over Which courheeaws vltors 
may still drive up to Jertie- 
lem Le perhaps the one traveled 
by Jesus. The traditional 
place of His baptism is o spot 
on the Hiver Jordan, a few 
files awny. 

Situated 840 feet twlow 
Miditerrancun level, modern 
jericho is the world’s howest- 
lying town. 


Thi lip Yen 4, Keller 


Each has.o man to break the soil, using a pick 


Hf the deposit is deep or a trowel if more 


delicate work is required, Another fills bas- 


kets, Laughing Arab boys, carrying baskets 
of catth to the refuse dump, climb stairs left 
in the sides of the trench (page 834). An 
expedition staff member in charge of each 
small group records everything found as the 
layers of suil are sliced away. 

Palestinian expeditions are a far cry from 
the romantic, treasure-hunting concept 
archeology. As often as not, a dig looks more 
like the statt of a major construction project 
than a search for earth's buried secrets. 

Qhur first task wits to establish the dates of 


old Jericho's many defenses. Their main out- 


lines had been revealed by previous excawi- 
tions. ow, to learn the wien of these suc- 


cessive walls, a deep trench was dog from top 


to bottom through one side of the mound. 
Walls and city Jevels stood revealed on its 
vertical face in varving colors and textures, 
Hy carefully tracing the different lavers in the 
soll, it was possible to determine which ‘city 
was responsible for each wall. 

One of the greatest advances of Near Enat 
archeology i the ever developing “pottery 
chronology,” Like everything else in man’s 
culture, pottery has undergone o slow, steady 
evolution <ince its invention some 63 or 70 
centuries ago, A trained archeologist can de- 
termine, with considerable accuracy, the date 
of a level by examining the broken bits he 

(feat confiméd on page #03} 
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Old Jerizha’s Tumbled Ruins Lie Between Paorched Mud Village and Green Osis 


tral refugees from Israel five in adobe houses beside the mound that rose fe one town alter another grew upor 
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Crain Stored About 1560 B. (2. Comes to Light 


CHa Tretament jericho during the closing Vrars of the Mddle Bronern Ace (1900-15450 B.C 
hevptivn domingtioen over Palestine, generation: belote the towns destruction bw Teal 
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Tericho Gives 
finds init. At Jericho each laver is stripped 
off separately; the pottery is set aside as an 
aid in duting the layer fram which it comes: 
The results tell o fascinating story 45 our 
trowels and spades bring Bronze Age Jericho 
to light (pages 859, 404, 867). 

Sic manths of hard work have gone so far 
into our investigation of the Bronze Age 
defenses of Jericho. A= we removed one wall 
alter another and realized that we were ex- 
amining only «a small seament of the cincuit 
enclosing Jericha's nine acres, Wwe came. to 
realize the scope of effort expenduel by these 
ancient Palestinians in keeping their defenses 
in repr, 

Repeatedly we saw places where a wall had 
been built 3,000 years ago, only to fall, be 
patched, then rebuilt, then strengthened in 
front ond behind, and finnlly, when repairs 
proved fruitless, be replaced by another 
broader wall on top of its ruims. Not only in 
qur day has security lain in preparedness! 

The Early Bronze Age In Palestine lasted 
from about 3100 to 2100 B.C. This wus the 
dawn of the “historical” period in Bible lands. 
During all this time Jericho was thickly pap- 
ulated and strongly defended, The ancient 
city lay at the gateway to Palestine from the 
east. Every invader crossing the Jordan came 
fuce to face with it, as did the Israelites. 


Jerivho's Walls Tumbled Manv Times 


During the thousand years of the Early 
Hronze Age the city suffered many vicissitudes, 
Jericho's walls were repaired or completely 
rebuilt no fewer than 16 times! ‘The earliest 
wall was undoubtedly destroyed by an cirth- 
quake: we found it lying flat, fallen forward 
on its face. Later walls probally suffered 
the sume fate, Others may have been 
destroyed by enemies, a5 the latest of the 17 
certainly was, 

The destruction of this last wall marks a 
treat catastrophe for Bronze Age Jericho, is 
indeed if mist have for the whole of Palestine: 
lis poevkecesscr hus collapsed, , possibly becouse 
of an earthyuake. While it was still in ruins 
there was clearly an urgent threat, for the last 
wall was hurriedly built of rough and broken 
materuls. Before it was finished, disaster 
overtook Jericho. 

The wall as we found it-was destroyed 30 
completely that the very stones of its founda- 
tions were split and blackened by fire, Hrick- 
work was birt brivht red, anid ashes of the 
conflagration, in striking shades of red, white, 
and pastel blue, were piled against the remains, 

Without doubt this destruction marks the 
invasion of Palestine by a wave of sonmrs 
fron the desert, which brought the great Early 
Bronze Ave civilization toan end. ‘The inyad- 
ers, probably the Amorites, brought with them 


Up Its Secrets 


865. 


to Jericho an entirely different way of life. 
They cored nothing for the city atchitecture 
which had grown up in the thousand years of 
the Early Bronze Age: their houses were sim- 
ple and flimsy. Their pottery was unlike that 
of the older inhabitants: their burial custome 
were austere. For 200 years progress in Pal- 
estine was halted. 

During the text period, too—the Middle 
Bronze Age—Jericho's defenses tell us much 
about the people whe built the old city, This 


was the time of Abraham ane of Joseph—hby 


our calendar, from about 1900 te 1550 B.C. 


uirrot Warfare Changed Defenses 


pr 17.40 B.C, Asiatic invaders imposed 
their rule on Egypt and its territories, in- 
cluding Palestine. These Hyksos warriors 4 ure 
crate with having utrodicadt chariot war 
ane 

Jericho's. Middle Bronze defenses are clis- 
tinguished by the introduction of a completely 
new system, in which the city wall was pra- 
tected by a sloping ramp. Tt seems loyical to 
associate each new system of defense ‘with 
some new method of attack. This steep 
ramp would have been an excellent defense 
against chariot warfare by preventing the char- 
lots from galloping wp to the base of the wall 
before the defenders could mass, 

The “newest” Middle Bronze Age city 
uncovered by our picks dates from about 1600 
BU. After this there 1s. a Lantoliving gap in 
our ewiddence. The invasion of the Israelites 
under Joshua must have taken place some- 
where between about 1400 and 1250 B. C. 
Scholars cannot agree on the exact date; evi- 
dence from Jericho might solve the problem. 

Wherever we dug, Lute Bronze Avge levels 
hal disappeared. This is due partly te aban- 
donment of the town for lang periods, when 
the topmost levels tended to wash away dur- 
ing successive rainy seasons. We know from 
the Bible that Jericho lay unoccupied fur sev- 
eral hunered years alter Joshua's conquest. 
Partly, toa, sot had been stripped from the 
mound far brickmaking and gardens until all 
the later areas were removed. Perhaps betore 
the end of the dig we shall discover. an answer 
to our questions about Jericho s most famous 
destruction, 

Cemetery Is Fruitful Hunting Ground 


Strangely enough, with the exception of our 
seven skulls few sensational finds have come 
ta Tight in the Jericho mound jtself, These 
ancivnt Palestinians left litte behind them but 
shattered wills, discurcded tools and utensils, 
and the masses of broken pottery ly which we 
can estimate the age of their settlements, 

Fortunately jor archeology, however, primi- 
tive man venerated his dead. Ancient CEMIE- 
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loriche we meter 
rod orange 
ate fruitful fields. Jerichos lies lie- 
math the mol houses amd tents of a lore 
feligee camp north ot the mond, 
newest fericho residents, whi flee from homes 
in What is now Isracl, settled like their prede 
cessors of several thousand years ago near the 
hospitable waters of Eltsha’s Fountain 

Ls so many others have Gone, the peop of 
mcjent Jeriche buried with their dead all the 
things necessary in afterlife: their tombs, 
unlike their ruined cittes, give us well-pre- 
served examples of the objects jericho men 
and women cherished and used. 

These tombs beneath the refugee village 
nrovided another reciting milestone af Pale 
tintin archeology ‘Rich uirtils of Uhre 
Vide Bronze Age tuiel been found in 
Palestine, Gut ferichoa’s tombs showed we how 
poor the otters really were Thr was the 
nevi! of @reatiesl prosperity for the sncient 
city by Elisha’s Fountain: gifts of food and 
household geods, laid away with the dene, 
cwiited our srmades and trowels, 

In’ one tomb was a minute box abewrt an 
inch high, carved to resemble a pomegranate; 
it the tomb were real pomeranales like those 


rrown today in Jericho's tush gardens. Dresic- 
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In oa Middle Bronze Age tomb we were 
ammser to find o skull Containing an. intact 
brain t was shriveled to walnut size, [hol 
despite its 3,500 years every convolution was 
visible. Then we found other perthable ma- 
terials: wool, fruit, textiles, even meat (page 
B49} In the estreme heat of Jericho the 
carefully sealec) tonolss preserved things which 
have farely sutvived elsewhere except in 
Erypt 

Visitors often have a omental picture of the 
ancheoiogist happily grabbing precious things 
out of a tomb and running to show them to 
fellows, <Actuolly, finds often remain 
untouched! for weeks while Preservatives are 
gp plied, photographs tohten, plins drawn, mand 
“very object registered that a complete 
recerd ein harn!,of the tomb « exact 
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Battered Pots and Dishes Are Culendars of Near Eastern Archeolewy 


eclentiste joe the ge of long-forzoatten towns and 
Eapedition monber Derathy Marshall. of Scotlanil 


day be reconstructed in the “Amman musewt 
exactly os we fours it 

Choe of these Middle Bronze Age tombs 
stinds out in aur memories, The blocking 


of the door mito the chamber was removed 
just as the day's work ended. Immediately 
inside we found the principal burial lying on o 
wooden bter, [It was draped with horned, 
woven rush mat which overlipperl a §-font 
wooden totile. the larvest we have yet found, 
in the table was a wooden platter holding 
joints of mutton te whith flesh still adhered: 
Baskets held combs and toilet requisites, 

Wood and textiles were in excellent condi- 
licn when the tomb was apenied., As SoC AS 
the outer air reached them, thev began to 

Obyiewusly they would be roineéd soon 
unless we took steps to preserve them, 

We started at.once. For the wood objects 
patithn wx is best, Outsile in the shaft 
a Primus store ropredd uway, Keating small 
irs of wax. These were passed through the 
narrow entrance to one of us who, squatting 
uncomfortably in the chamber, cleaned the 
wood with a camel’s-hair brush, ‘The 
liquid was then poured on the objects, inte 
which it sank With a sizzling sound 
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Of putters 
HONE wares taken tram a lerichy tonal 
Baskets, textiles; and bones we treater! with 
plastic preparations. ‘Great care wake neces- 
sary so that the weimht of the liqute liseli did 
not cause the powdery material to collapse 
By 2 in the morning, working in the light 
provided by a little gasoline (generator, we 
had protected everything against the ravages 
of 20th-century atmosphere | 


Bkull Artem Were 


Alore important than the tomb discoveries: 
ane OVErStL low ine rven. the problem nf 
Joshuns conquest, is the light Jericho bas cast 
an Tan's striving taward community effort, 
Here “is where our skulls fit into the picture 
The men who decorated them were not only 
they were town dwellers. We were 
able to prove beyond reasonable doubt that 
Jencho is the oldest. tewn known to science." 

Only woen men discovered that wild grains 
could be cultivated and mode to produce mare 
nchiy, and that certain animals pould be kept 
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in herds, could they settle in one spot ond 
be assured of a food supply. From this time 
we can expect to find permanent dwellings 
and the development of arts and crafts, a most 
important one being the making of pottery. 
Archeologists have tracdd these developments 
back to two great river valley areas of the 
Near East—the Jordan, and the Tigris- 
Euphrates in Mesopotamia. 

Qur discoveries indicate that Jericho is the 
oldest town yet discovered in this key urea 
of mut’s early ceveloponent. 


Neolithic Jericho Had No Pottery 


The earliest Jewel we have uncovered! takes 
us back before the introduction of pottery, 
when food and water containers were lalo- 
riouwsly worked out of stone ar made af wood 
or skins, Vet already Jericho's buildings were 
Claborately constructed of band-molded sun- 
dried bricks, Solid walls were covered with 
fine plaster. 

Such buildings had been discovered by Pro- 
fessor Garstang near the spring, the obvious 
reason for these early agriculturalists to settle 
here, Our first big surprise wae to discover 
houses of the aime tvpe half the length of 
the tell away, and on the side away from 
the spring. This meant that early Jericho was 
no mere village, 

Another surprise was the discovery that 
Neolithic Jericho had been a walled town. 
Deep bentath thé earliest of the Bronze Age 
walls we reached the top of a massive stone 
wall, Its base was only a couple of feet above 
bedrock, This belongs without doukt to the 
earliest Neolithic stage, before the introduc- 
lion of pottery. 

Even though lacking pottery, the inhabit- 
ants of Jericho were then a community, ca- 
peble of organizing themselves for the great 
lnbor involved in erecting » wall, The stones 
—one of then nearhy five feet across—had to 
be brought from adjacent mountains, 

How early this was in years is guesswork; 
anestinute might be about 5000 H.C. What- 
ever the exact ope, Jericho has a sound claim 
to the tithe of earliest known town in the 
world, 


Stone Koves Sall Sharp 


In the debris of the houses we found mariv 
of the simple utensils and implements of Neo- 
Uithic men and women aml evidences of the 
food they ate. Tools were of flint or occasion- 
ally of beautiful translucent obsidian, Kaives, 
sickle blades, awls, and chisels are today sharp 
enough te cut. 

Utensils are of stone: no doubt there were 
others of woed and skin. We found stone 
quermns, with which grain was ground, mortars 
and pestles for pounding grain and veeetables, 
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nnd stem bowls of every size from small 
mod finely worked cups to large basins af 
hurd granite. These must have required 
infinite Iaber to hollow out with the tools 
dvailabbe, 

Foor was stored in pits sunk in the ground 
ant! carefully lined with plaster, Animal 
bones we are carefully preserving, so that ex- 
perts can identify the breeds and tell us how 
fur domesticated herds had been developed 
from the wild types from which they had 
originated net so very long before. 

We can‘even glimpse the thoughts of these 
men who were taking their first steps towards 
civilization, One of the alterations to an 
elaborately constructed howe converted a pas- 
sugewiy into a small room, At one end i a 
smiul niche recessed in the wall, with o rough 
stone forming a pedestal ot its base, Not far 
away, in the debris of the building, we found 
nn elaborately worked block of voleanic rock, 
clearly imported from adistance. This exactly 
fitted inte the niche, 

Here we surely have one of the carliest 
known cult objects, perhaps worshiped as a 
sytnbol of the spirit of fertility of the earth, 
Small clay and mud figurines of domestic 
animals which we found may have been dedi- 
fated to the same religious purpose, 


Skull Pound Beneath Floor 


Even more striking is the skull of an elderly 
man carefully set upright beneath the floor of 
a room in the angle of the two walls, Either 
he was an énemy whom it was desired to keep 
under control or a venerated member of the 
romimunity whose wisdom tt was hoped to 
perpetuate in the house, 

Eventually, by comparing these 7,000-year- 
old relics of Jericho's past with the utensils and 
customs of primitive peoples of our awn time, 
we may be able to reconstruct a fairly com- 
plete picture of life in Neolithic Jericho, 

As for the seven sculptured heacls, it is still 
too carly to grasp the full significance of these 
amazing ebjects. (ne cannot help but feel 
that they ore portraits, which bring the men 
of the earliest Neolithic period astonishingly 
to life, But why were they made? Probably 
they are sutvivals of some form of ancestor 
worship, in which their descendants attempted 
to preserve the personality of tribal or- family 
elders. 

Every day new details appear, As a third 
season starts, we face still another problem: 
Have we come to the bottom of all the Jeri- 
chos? Are there still oller settlements beneath 
the one where we found our seven portraits? 
In due course we hope to find traces af the 
very first men who settled beside Jericho's 
spring. Then we shall be very close indeed 
to the beginnings af civilization, 
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WHATS MAKING THE SOUTHLAND of today stand out 
so prominently io the industrial prcture? 

It's a third dimension in industrial development. Call 
1. “opportunity or whatever wand will its Workings 
are ono illasion, ‘The evidence ts here Lo see on every 
hand. New factories going up. Industries expanding. 


Why? Because the South on the manufacturing side 
bs mnie | y rhdowed with clumate, nin power ariel 
natural resources that make for sound and profitable 
industrial growth, And consumer-wise, it is favored 
with large and expanding markets made up of people 
with the desire and the money to buy. 
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fmeter finder gites aifonmtoc 
field of ciew for all lenses From 
linum te 6" telephote. Eve level 
locus, anforietic themading, fio 


nce Counter, quite indoor, 
“Ce? omit tarred, With Saciter 


Shaun Fil 4 Kern lens $496.50" 
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COULD TOU EAT ouTDOORS TODAY Tt] : 

YOU CAN IN WARM, SUNNY TUCSON! b* 
The wa ié brieht dad Wann in Tucthin now, You tun wear som- 
ner clothed. . olay anil Inaf in open patinns ,. . trade 
winter pallor fot a bealrhy desert tan. Tecan has more sun- 
shine than any other resort city, Plan to enjoy i Accom da- 
tions cf all kinds are plentiful: mites sensibie. 


dime, 





CAN TOU LIVE Gurecoas ALL WINTER? - r 
TOU CAN IN TUCSON'S SUNSHINE CLIMATE! al 


“Thet (errr eres dioeen t i PHT fe swinter an Cosson! Tow com 


swim, sunbathe, mde throueh the desen, coll, eo sig preceer 


—— ue << — 


Peete eee eee SSeS ee eee 
[ SEND FoR FREE COLOR-FHOTO BOOKLET! 4 
: Tucsos Susciiinten CListA ih (Lim P| 
YOUR PLACE IN F ae ee | Burkln Tuticorin. Artis i 
THE SUN IS i Mane = a 
) Adio i 
F i 
= , F - -, ——— a ! 
4 1 Cell mezbhour mock rir. nee peyrrpe | 4 
% : pent seco mn ckenoe fo Pee A aoe i 
L date fie vert Tice lara | — | 
! 
IN FRIEMOLY ARIZONA 90S ane aedeweuanaual 


Suu 








WAHT TO- ESCAPE COLD, WET WEATHER? | [| 
TOU CAN IN DRT, BALM TUCSON! a 


Yous family will thrive bere. Come, enrell 


your youngsters in Thicsars accredited 


pinch or poblic schools. or WU. of Arizona, 





LONGING FOR A FAIENDLY CAMPFIRE 7 ae 
YOU CAN HAVE IT NIGHTLY IN TUCSON! 
Tugwon's apecoular sunsecs bend inte 
soft, velvety might, pertoct = ram pines, 
poncleety aha Gee. newts ful alcep: 





OO BUCKING mRONCOS THRILL YOu? A 
TOU CAN ATTEND TUCSON'S FIG RODEO! F 


February oilen 
Incin tein, 
vat ad 


Cone... watch 

(La Frita de bi 
Preview major leur 
Tushions ...S00 WM wart Worcs, 


amas! 
| Seapaner a |, 


ba nertag bl 











The LEICA is the world’s most famous camera. UM has 
peered into-an icy crevasse, blinked in an equatorial sun, 
studied strange rocks in undercround caverns. Beloved 
by great professional photographers, the Leica adds assur- 
ance to tte work of the amateur photographer as- well, 





The reproductions on this page are from LEICA contact 
prints. Enlarged to the sim of the page iteei!, they 
retain their elarily and detail. Color transparencies ate 
Brignt and vivid. Your Leica can hamtls extreme close 


Ups, fest action, portraits, news, telephoto pholography, 





There are three LEICA models; the |f, the IM, the TIM, 
priced from $143. The Leica winds, focuses, shoots like 
any sonun camera, ft ts quickly accessible. has a teil: 
in rangefinder, | is the original 35mm camera, More 
than two hundred actessories will fit it for any task 





Se the LEA camera. Visit your Leica desler. E£. Leitz, 
Inc. 465 Fourth Ave,, New York 16, A. Y. ODistributar of 


worldtamous products of Ernst Leitz, Wetzlar, Germany. 
Leica cameras, accessories. Leity binpculars, microscopes. 





Sleeping your best— 
or losing your rest? 


NO WONPER 
SHE FEELS 50.0L0, 
HEH. HEH, HEH! 
 SHEDOESNT KNOW , 
IM SPOILING HER SLEEP | 
=~ND HER LOOKS! 





SWITCH TO POSTUM 
Sleep better —feel better! 


Right teow is-the time to aay Ne! te “Mer. 
Coffer Nerves.” Yee, if the caffem im oof- 
fee or tea has vou Inesing aleep—aned ahow- 
im: it—switch bo caffein-free Posrin— 
and steer’ You aee, while many people 
Aren't bothered by caffein, others— perhaps 
you—lnse oot on sleep and get jongled 
nerves, indigestion. So switch to good- 
tasting INBTANT PosTiin. See if vou dant 
deep better—look and feel like « million! 
And PosriuM conte anly about '4 as much 
aa coffee, cup for cup, (NSTANT PoOsSTIa— 
Thade instantly, LT Yep ype, 


A Predut? of Comeura | Pema 












r NO CAFFEIN | 
mi MO CCOFFEE NERVES") 


Manwicn the Natinctial Gemgruphic—It identiies you 



















Other Fresch 
Philadelphaa, Portland 


feverly erly 


ACCENT ON GAIETY 


Seancds Of laughter vmel neosiee ill the air ak ye pre your tivel- 
ing toethls — oclelbrites aunime them — gather for a gale night 
abort Prance-Afoat Fer, cefcda tie on French Line ships 


L | r 
wine every night i exciting aml oireree as Pars herded 


Shrtinighent every French Line slip, gala living gocents 
Chee ese af veur wotiin: ballin cubeine by oclelrated Fnench 
chels, Wines Prom a oworld-Gomoie “osllar,” sparkling eter 
bimmment, melting aperts, English-<peaking series 

Whether wog oro bored for Eneloned or the Choetinent, 
chooee & oteat Pnench Line shin the litwirivns 31 BA -ton 
Lilerté, the celehrated ile de Fronee. of the new. tifermnal 
Fiavatee. Frenne, 610 Fitth Avenue, Sew York 20, Ny ¥ 


Cosult your agtheriged Freech Line trove! agent 


Salting daled fram Nee Tork and minimum oAeewoy thriftt-peato4 farer to 
Pigmaut® [olhehtls heh fo Le Harta): Liberté ialht De a, Feb. 18, 
Match & 04 Frrat land, ER; Cabbie Clase SPE; Tort, $148. le de Frence 
talli Dee 1 Jaa, [h; March U0: Firat Clam, $22 Cabin. tam, OS: 


Fourist, Det. Rleeelee ialii Matick (7 int Clase 27: Totti? D165 


Beane Chicage Clee la roel Aalifes Moanhreal, New Orleang, 


Sosttia, Tarante, Vanedorer, EC. Waieh aeton, & Cc Wier pcg, ar 


See Britain first 
- BY RAIL 


ewitt, freuen Wrain-services 
to all of Hritain 5 
laarinating place: Before vou teare, tet you! 
Travel Agen 
ations on trains, eit 
services be Lrelundand the Continent, at hotels 
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NEW 9-Day New low Cost Feeturcs 
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"Guest Ticket" 
for UNLIMITED Rail Trawel 
Only $234.00 Third Clow 

$36.00 First Chios 
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@ Wide veriety of ine 
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rrindindgeel will te pow fate? Better get 
that gift problem off mind right 
row. Tf hee jaime, The easy: solu- 
iim, the i 
rapwuire Mele 
aire perhect pac lai 
hee Still oF mawie Camera 
wiractive gall wrap al 
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KEW TORK To, A. T., 
LOD ANGELES 4, CAL. 
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“IRELAND AT HOME” 
APRIL 18th—MAY 9th, 1954 


File a perfect prelude [a Veor Fi rain orp, 
plan aoe to viet AN POSTAl this « mn 
SHrinie— whan cor renntic island b at. its 
rior? bet. Three poyiie weeke of hetoroal 
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QUREAU 
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Evenings brilliant 

with galetly, dancng, 
social actrvitins 

days of contingous 
pleciiyjre dndreidxzoho 
in the wonderful 
healthful seo cir! 
Whether you @rags fo 
Europe or crue fo 
Blamorous Ports, 

the problemsof the world 
fode owoy and peace 
ond Aopphhed mae in 
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Cee it in out free color folder! Clear, tra 
beautilill San Diem » FHE-REAL Sowh 
| i| Loris Fron Sirah 1 ell inmins tode: 
the charm of hiearhie LaAld Pleo et eich ee 
Th Twa cla th zl WEE hiarie ee a 
Taree Lac PEC, one rou 7 ee i pnd heed 
for lovely Son Diego, (alrborcria, cig wr imter 


SEE YOUR TRAWEL AGENT ! 


A ij iy Dad af OfCon See Tire. 
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wistnas 


Woteh New Vork fientrul trains roll 


Tcapregrel I hen iT i 
fae? this thon af eur. Yow Ul i li ile ait heobid r 
Christine windows by the ligmnedred ri linn car, bathers ri 
brighi Wilh the mast Precis wi A Tra, takin ik a a iti 

aL res i cappee Ul Tia to re | 

i [ele i tok re Li r i hi ldifen ti W l] tl thew Kone Wit ath Por tu 
cer (rrancdmethier |: =H Lili tre the wea Lai ' | 
Family Far Lilder fule off to for Sew York Centro] men and wo 
[prin ristmas with ma | en. = Peter you ced)e with us or 
r chm) eral ine rw Te Bit ‘= wishitt 
[ Sew ork | [awd iL “Eh tl (A 


fove Jcketa— fhe Coiyt ttl fringe Phen Home! 
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feet all day wear 
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: 2 shoes of KID one 
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You don't need to be ao comera fan fo 
enjoy the refreshing variety of scenery 
at any time in Mississippi. Picture your- ——— 
self ot historic Vicksburg overlooking OF 
Man River... af Natchez with its lovely 
ante-bellum homes . . . fishing In @ cy- 
press-studded Delta lake, or sunning on 
a Gulf Coost beach. You con picture 
this and more, but you can’t visualize the 
warm welcome you'll receive in this tradi- 
tionally hospitable state. Write for com- 
plete information. 





doe FEER. $995 te $1895 
CONMOLLY SHOE COMPANT, snaveares ann ED 


SEME Ou HEwW £LCOLOR PICTURE Fo ‘LO or 
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For everyone who owns a suitcase! 


THE IDEAL GIFT—G-E AUTOMATIC TRAVEL IRON! 





It’s the perfec! Christmas giff for anyone who's over 
been bothered by wrinkled clothes and expensive pressing 
hills on oa tip! Presses travel-tired tugs tn a jiffy! 

lis antomatic—ond works on both AC and DC current. 
Hille folds down for easy packing. leon weighs only 24 


oye <_ folks Ly Ft Spike ik thos {i pill of slippers. 





= y F I P| _ fi : : z jk F 
No more scorching! The “Dial- See Mm at your (ef, deahey - rockay Lenern Eb es CP Li ( isttie 
the-falitic” control gives you the pany, Small Appliance Divison, Bridgeport 2, Gorn. 


perfoct Hien Hat whiutewerr fabri 
AUTOMATIC 


' TRAVEL IRON 
$4q% tenet 
ELECTRIC 
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Hondie folds down fo ees jiark 
ing! Fits exailWy info a comer al 


Hr SW ewee 





Mention the Natiunal Geographic—tet Identifies you 





Homie fdarbors senntal on 


The Choice Cruise to 





Lafe aflpeart iA comer! 


i real tae eS hat 








South 
nerica 


*.* « any fime 
you choose 


to FO 
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I f ‘| J LF 
aor ormie abot es ae dig eel Liner 





38 dave of carefree fun and comfort, spiced 
wilh visits to romentic ports. Pick your 
time to enjoy the trip thats so much ovore 
than “justia way te get there.” Hegular sail- 
ings from Sew York, 


Let's ery vou've decider! TO Wht fo see Sa th 
Arenca thie winter—inetead of just envyung 
tlie jrenpihe Wheto bene: tPveine, 


Ane let's say veri want to make wour trip os 
glimmer, exciting acl fur fillecl .. 8 cotiven- 
tent andl conifortalle ... as Vil ju eaauly can. 


A cruiser on a Good Neighbor Laner is the trip 
for vou! Plies loge, mcuern luviev linera are 
the only ones to offer the ailvantiges of o well 
ucranged cruise—on echecsbes that let you pick 
the time moat convenient far yM1. 


Fach af the two beantifiul lisere—the Arien- 
free atid the Cregeaey—ie equipped to yive 
you the wery best in life at sea. 


All staterwome are outside with a view of sky 
and sca... ame each mw cheerfully and com- 
fortahly fornihiecd, with pucrty of closet are! 
ae red roe app. Meals in the +p 2uhoe nes (tinirer 
poerisa are i the luiest Anrertcuu style, colivened 
with piquant Latii-Americun dishes, 


Ondeek, vol fined b sun-alrencliesl WNIT 
pool, cinrts for deck tennis witl slufilebourd, 
od bots need lots of spice for check chad that 
Tats rion to iwiter rehacs tare, 


You rcona Cruise Ship. You'll haveafmendly, 
expenichecd Ciotive Hawt andl Cruine blostoss— 
who'll see toi Chat yoru find the dane of cemprain 
wn liaye, CeCe ee relaxation you re Lemke 
ine for. “Chev ll acaoge every detail of vour 
rhake’s ekthie. ct leorfiul cows an poort. 

‘The parts yoru | wise, é Pan tlveur rewrite wither 
crits the Gasel Neretileer Laners take vou lo 
Trinidad. Hie de Janare, Santos, Soo Paula, 
Mentended, aol Buenes ores. fe Bertedon ave 
Hive ay wohedetel, Lo these fabled cote, vou" ll 
diecower the elon, the oecotenment, the other- 
with facintiey that makes a trp to South 
Amen 2 iever-lo-be-lnrgotlen experience. 


Why oot consult your local travel agent 
rigid rrees', 


MOORE-McGORMAGK 


Five Drunlwar, New Tork -, &. Y,. 
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teh ee 







wait 


Sow the thrillof fine home 


movies for eyen the most o [Oil Z CH AL Withee Me COVES fed fe tA iY ed ae ‘ , 


economy-minded family! 


ac satas Tent i EE measeill | fet ine 22- é ) Sight... throven . > Shoot . peee 
This new Bell fe Rawell is va clidve Sin Den a the pichure win oo) the starter but 
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j i Z 1 : avy ~5 4 "] . . - r 1 | e 
built in the tradition of the (ls +uur only =" dw vinwfindes a eo 


finestmevie equipmrecrit cei! seetiing and your lens It's the largest Binm making wonderful 
your dealer, or call West. Huuiometically gel. view?inder model Now movies... in foll color 
ern Union (perator 25, Now. you're aitly to... you're all set to... of in black-and-white. 


Miiction ihe National ang apile— [th dent fren yoru 
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Express Trovelers Choqies 
instantly wceepted everywherel 
LHS: sole quick relumnel if 
lies Ft atcile om. Bow them at nivy 
RANK, at Rolhvow Express, 
Wertern Unicen offices, 

Only toe per 8100. 


“Business Is risky enough, Senor... pleose poy 
me with Amerlcon Express Travelers Cheques!” 


1g SArFF—SPENDABIE ANY WHERE 
AMERICAN EXPRESS 
TRAVELERS CHEQUES 


THE BEST-KNOWWN CHEQUES IN THE WORLD! 





ARENDS EASY-BOUND 













BINDERS for your 
Geogra phics 





? BINDERS 


Y $3.95 - 


Ench Helele & limuse 


Enier your Geographics for 
* pears, bin core! EP ticee fabtl- 
era hee CMa Tid 2a ek 
secuTelF ped flat a bound 
becks! [ko your weh biting in o 
few minutes, Sawires asic], Beeuge- 
ful Gurabhe mire Paes Jeather 
corer Will leet oa difesiare. Criarascecd 
hy f= wear old firm. Faw Hound find 
ers afe available for miainy magarines 
DEH Ate Foe Chea reas 
































DE LUXE BINDERS 4 | vr ; | : — * Ma 
fa # : 
Two far ently $4.45 | le “a 4 / “t » Sight 
Tiete fatnincs bhoe bieders \ ; —T:  toutheee * 
are tine Lite i, eral o iain * yell “oh athe —_ “ peut ack 
and beau. ‘They will en. - Ss a. | y ng ceo An 
%, baoce your library on | e aiag ~— MR spits nae | 
) make ileal iiss! = =f pe TT ie, prt im our 
: = = a Lars, TUE 
cece eA | COUPON To TT HOt IX: ey: fa av borat wit! j 
7 = wiry | 5 aa bi arnt | 
SUCKERT LOOSE LEAF COVER CO. | | Z™ 00 Sanuhs yn! cw oaaninen om | 
Md W. Lorned Stremt = DETROIT 26, MICHIGAN oat A ae iy ce i 
Snel Aretds Eoay-Baund Binders for Teor os every ; a 
ern Arends Deluse Bindary Var Fenris = ; Ly Li =H 7 
ball | Peel i | fa by i et Fate ft He err b | F rome re PRODSIE — rag il Waar Te erari 
[ead brtoention sbeaet binders tar ole? seeing 
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PREE calor folder aad doaklet listing aur frienedly 7 hotels | 
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Write HOW | Yolley ot Hes fun Clit, Plesk 74, Arknoe 


Mention the 


etiottal Oeograpkie—Tt idesrtifics pou 





LD eas 1953 and for years preceding, it has 
heen our pleasure to welcome many raiders of 






National Geisgraphic aboard owr Stream cners 





and other trains, We have made a sinvere 





effert fu prownde Wale with {ime service and will 
continue to do so. We hope to have the 
opportunity of serving you at any tune 

you are plannina fy travel wn the 


“Ton Pace/te Wet” 








A very happy Hal way Season to all af you, 





UNION PACIFIC RAILROAD 









Daily By ream HErS..- 

— OF LOS ANGELES” 

(Bateeen Chicoyo-Lor Ampalen! 

“CITY OF SAN FRANCISCO” | 

(Between Chigage-San Froncisco) ~~ ; 

"CITY OF PORTLAND” 

(Between Chinege-Porind-Tecoma-Seattle] 

"CITY OF DENVER" 

(Metwnen Chieego-Deaver! 

“CITY OF ST. LOUIS" 

(Betecen Sf. Lowls-Konsag City-Denver- 
Pacific Cons) 

Also befwean Chicago ond the Pocific Cocref... 


LOS ANGELES LIMITEO.. SAN FRANCISCO 
OVERLAND ,.. ced GoLo COAST 





Vii 


] w 








A Splendid Gift! 





Here sa comera thal sirnially wuaruntes4 perieo 
stingth! lis teulicie ASA photoelectri¢ mies 
shows correct crpomare time for all ils. Sharp 
(reuse ( aneuevel br olone-buse coe Onaer bia 
comrols the lege les fase {) sue Fetes T esagr lens 
it ate eo Sveadhre Lani shelter woh aphevis 
jo on) 400 sc Lhies wandard 3: mm film, black 
atad- white mF Ciuiiet Sakae aifer nes Reis: 
tives that yea ertking enlargements. 

Sr die Contrada o¢ and hort Pcie Thon iam: 
epah—al leading deahers 
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Cat Zest, ine, 485 Feith dee, Mew Yack 17, aT. 


"Thrift Cearou " ADVANTAGES 


Fal! « Winter +« Spring ies 


your choice of 
frunsetlantc 
bransoortation 


For recreational living 
or retirement Schult of- 
fers Utmost value. Write 
for full information. 
SCHULT CORP. 


DEPT. D127, ELA AST, IDA 









lowes! aows iil 
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Wide range of 
Hote! accommodations 


eoncerts, theatre 
and fanned ballets 


trace Tare, 
ecolartwl festivals 


iniktore, picturesque 
papeantry 


aking, hunting, fishing, 
all other 400s 





New Hearing Aid 
Without Tubes 


Coutly 8-Bottery climinoted! All battery costs aloched #0", ! 
Powered by 3 genuine Raytheon Tretalitors! Vein tubes 
tonished forever! For full information, wie handy coupon 
ivlow. No obfigohon whohoerer. A portcord will de. 


coarkiine nigttt life 







diversity of 
Cees Cueines 





i ih ig Aihtney 


fins a PPL iat tle 


unhurried Europe at 
its notural bert 
with “elhbaw-room”™ 
everywhere you ro 










ihitrmktinwkoinc. i — ‘ 
Beltona Honoring Aid Ea., Dept. F811 | 
Pte) W. Jatt o4.. Chitopa 37, til 


Fiewia nad coeplele faith on baw mivnale gil-tigeiiter felebeis ‘ 


hearing aid : 





= = = . J 
, 
, = ‘. | 
EUROPEAN TRAVEL COMMISSION — , 
EUROPE Cresrood of Mast wad Famer | sane , cea : 
Aciderat : bass | 

City : , Shahn 
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Reflecting cultural influences ee | 
today’s Living Stet lei in Teer an furniture 





Adapted from an Oxford, England antiqae, this vervatile Cabinet—with [ts 
ulidle gui rnel fur MTIhing ot éerving is euitalle fer hall. liwienge rome, «et Abieviniet 
rein edchawrd. Ie incorporates cultural infloenoes important in today « facie 
She of American furniture, 


A simple mitlioe .. . the brasses withint hackplates..... stem from 
England's Classic Revival, a etwle peeve bine TL poet-Hevelutionary 
America. ‘The laernte on the comparteent door is Georgian. “The 
feet ane Gueen Anime an influence repeated in the back eplat of the 
omebililomd Wimelesr Llioie, 1 anys the iwe Inks a natngrle decoralive erouy. 
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YOU CAN TRUST 





® Whenever you drive on ice of snow, you 
will haye better, cofer-traction with WEED 
AMERICAN V-Buar Relaforced Tire Chains 
the finest ever-made: Their V-Bars—with 285 
oF more ates! gripping points —are-sclanted left 
and fight for balanced traction lor suref, 
shorter, wtraighter atops., 
Acco WEED V¥-Har Chains are tante taten- 

fondly better by American Cham & 

Cable Company, Inc., Bridgepart. 
Conn In Conaida: Deminion Chath 
Co, Ltd., Mingarw Falls, Oat. 
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There's only ONE Miami ¢ 
ifopic, exotic, Zlamorous, 
diferes...cemer of South 
Florida's fabulows fun and 
Sunshine year nownd meccw 
for budget-wise millions... 
highlignting its marachorn 
fun-fiesta with a-goldes 
Christmas-NWew Year's gift 
mM gaiety and relasution at 
Orange Bowl Time: Gerthe 
story,in full color, of Amer- 
ica's AlG Vacation Thrill 
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+OPADIA BRITANNICA 
ON THE CONVENIENT Book a Month 


THE NEW EDITION OF HRITANNICA . the words... the work af 4.479 of the world's 





PAYMENT PLAN! 





preatest treasure af knowledge ever publisher , beet munds .. . ensy-to-find forts and 
now offered on the nmazving ceusy-to-own Bithoritative answers THAT WILL CONTINI 
Purchlse pH mm that PRAT thus world-renowned OUSLY ENRICH THE LIVES OF YOURSELF AND 
reicrenie brary within reach of the aver aii TUM FAMIL. Ard it is ao BAY bo owt On 
family. All 24 volumes will be placed in your the conveniont Book ao Month Puvirnent lan. 


home NOW... vou pay for it os vou enjos WHAT OTHER POSSESSION offers so much 
1. GS ORY Oe On on oe sbeenreginy life-long sitisiaction, so many advantages 

THE LATEST PRINTING, ovuiiohle NOW and besapenks such zood taste:as the one ane 
contains 26,701 pages and over 36 million aniy Fincyclopaedia Britannica? 
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FREE DEMONSTRATION of 
La Belle AUTOMATIC SLIDE PROJECTORS 
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hana’ ne from se ee ri re 
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Mige maparines. ant $1 549g 


arr yir , cae 


la Belle industries, inc. 
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“I drink all the coffee 








| | want... 








| get all the sleep 
| need!” 





DON'T STOP DRINKING COFFEE... 
JUST STOP DRINKING CAFFEIN! 
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NEW EXTRA-RICH 


SANKA COFFEE 


it's delicious! It's 97° coffein-free! 
lt jets you sleep! 
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the smartest distance between two points 


TRAILWAYS THRU-LINERS hit t 


E the spot...for holiday 


travel, None of that “‘tranaféeriog of bapeapge changing of 


iiss or connection delays. No wonder 5 out of every 3 


persons asked said, “Thru-Liners are better!” 
The finest of all Christmas presents for the folks back home ts 
Your presence, Christmas!” It's so easy too... when you travel 
TRAILWAYS: 
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Come to Maly this Winter... toweliest of dav tickets permit unlimited travel). For 
entewaystothe Continent, decommadations motorists hringing cars to ftaly, speciel 
for every hate eric fancied Food fo. de dighe COMPRIS Sure Bd wline af reduond cowl. 





hit epic wre, Exeellent tran 7 batt . See var Cro! Ager acu! 
ae including de toxe motor core tours at | TALJAM STATE TOURIST OFFICE—E. WN. I. T. 
small cost... fine rail travel (10 and 20. 21 Eost Slat Street, Mew York 22, NM. 1, 








See more in 54 
than you ever saw 


before! 
Ask 
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Cine if the Lat reqEuremcnibs her ee 
printalr tits of hollternes: ancl olen 
Hates 4 paper of unelart orvl tigre 
whiteness ond opacity, You get al 
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CILANTEPION-INTERNATIONAL CQO, 
of, | S MONON. . Wisse ‘ffir Mh; 


Manufacturers of Quality Coated Papers 






DENTURE WEARERS! 


Dentists from coast-to-coast recommend ORA 


Get this Special 
Bargain Today! 
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BOTH ONLY 


Among Ore cleane 
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ioe wiont wert Pea 
drowhireg 1A rch lee 
remove: tohaccs 
sinttis. ure foc! 
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Protects vou from 
ofentive denture 
breath at all tities:— 


of pour money beck! 


AY all leoleng itis sore 
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DENTURE CLEANSER 


It means much more lin clicking with < xD 
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No gift is more desired hy 
the camera lain... none will 
bring so much Genuine sat- 





























isfaction throw¢hout the “There's nothing 
years. Hecuuwe) only Rallei- Lite the thrill you get out of iaking beautiful 
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oi Fo re ee ba od alk 
leacting, film irene nel ct few Marte: Dimension. And the ) 
shutter call aie plus a hil View-Master Persenoil bieres Gomera makes 
Ea 


EIBTeo picture-lizing fosy ond low cos, ted 
Take it from mo...fake it in 3-D! 
At comero deolers everywhere 


thant. full picture-siae sereen 
for easy composition, ara 
the Very finest in Jens and 
shutter equipment, Order 
through local camera stores 
or write for bulletin NL-%4. 


Burleigh Brooks, Int. 10 w. ae st, sew York 36, 6. ¥. My T E R rE ps ¢ A M z R A 


PONDER A BEST, ING. €14 M. Cele Ave., Holtpwood-38, Calif, | baepere inc, Potions 7. Cregon 
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The HARE, the TORTOISE 
and HIGH BLOOD PRESSURE 


LARLY everyone knows the famoes Acsop fable 
N abet the tore and ihe torttase. There wa 
eric! lesson in it for oll of us, but for poeopk: who 
have bith blood pressure thisanciest fake can Miwe 
a special mcuriing. 

You may remember that the torteme “pursed a 
dow but steady puce straivht to the end of the 
course. Wel he won the mice simply try eke at in 
hit stride. Indeed, he took life much, mich caser 
thwin ihe hare. 


Thea esctly whut doctors wish that all piteents 
who have figh blond pressure, of hyperiengon, 
wertild. do. in fact, people whe have moderate, ut 
complicated high blood pressure are often helped 
amity by fearing to wljost thea lives lo a dower 
pace. 

‘ tela withiude toward life is importint in the 
treatnsent of thas disorder becwide rush, “dive” 
anc cmethnal evo can cause on ainckily che. 
Wiled Mond prior to rae lo even hates lever, 
This is why doctor advise o siondy, cosy pace 
during the day and qehi of more hours of sleep 


every nieht. 


In addition, pathenis should carehially follaw their 
doctor's advice about chet und cating fa biis. A bowve 
oll. werent should be corms ba nil keg at the phar pser 


Metropolitan Life 


Insurance 


Company 


jevel, because fieh Blow pressure uni! overwereht 


often 2o hand in hand 


People who learn to tbke Unese Poca Lers aly 
Live hay, usefully iarict Bictively! with ry pe rlemssich 
cven fo old ape. 


Ct cours, if bloc pressure teaches and stays at 
an execssively hich level... or if it & dnused by an 
ooderhing discase thee situation booomes more 
arcs. Ewen in ties cases, there are offen wuvs 
to lower pressure and relieve syimnploms—such as 


dru, sureery afl seecal daets 
i a E a 


Heh Bieod pressure affects at lewst 4 mullian 
AMSnNCEns ..- and jo mayor cause of heart drecos 
In mide age ond later yours. If you have reuched 
the year when bret blood pressure me mcret likely 
[Io OGcur. . ot yOu are overwer_ent , and 1 there 
has ever been bleh bbe Prcesiire im ycrur family, 
do not perches to pec your doctor for repudar medical 
CAaminaiions, When discovercd curity, typeriensi@m 
i Wily casier to control 


The ewtleok for still better methods of treating hyper 
hon Mm Proming—en atures by many seemes, 
meskting the Lite Ininrance Medical Research Funct, 
neogreed, Tle utd, sappored by [46 Lite. livitrt 
tice Companies, 6 devoting much of jis reecurch to 
hvewrticnsice ond bieod vessel! disordori 


Plenct send me the free book- 
let, 12S, “Your Heart.” 
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For your fovorite traveler... Se rahi, a mere 1S ounces: For the mon of ection... Especiully desned lor acting 
\ (MCL 2 erent 4 neh wile; ao hina, A puctires in calor, this exoelliont mute ie NsiCece 
Douiv Wh et mel and ghetcnng bleck Sarrigali iy tse of wateltike york maha) tree CSTE - SCCM I lisafust 
rel oo Capert, thy, with wis FE kitas ] ik Phlieehiities, rial fra leis unechniler, ft it ili Sani, 10 shitter 
altomate oontraa, A pore! of w color murat kes ft cosy tO shor with bap Speed ane secures 


KODAK SIGNET 15 CAMERA, 592.50 KODAK RETINA tic, 5149.50 
For those closest to your hen... 
Kodaks Finest 


Here tor your GChinistmas mving ia collection of superb 
PCTUre=-LUAIn., Pic ture-show li? ST Le Le refi Cline Oi cqualits bane! per oT ance 
‘| a ‘ i "i 
Kodak s muni veurs of ¢ cperience in all branches al Hhieatuyraply. 


Oher fine Kodak miniature cameras from $31.15. See chem ac your dealer's soon. 


Eastman Kodak Company, Rochester 4, N. Y. 


For the moster thowmen ... bo pracer lie cobor slices Fer Inflate family showings ... [t's a propector, screen 
at their brilliant beat, Pineerfyl $00-wait tlomination fb ml changer i one. For emall croup slewing, for examin- 
cooling, new-type slule feeling, Lomenwed optical svatem ing sl arranjone slides without darkciuing the - ron 
wee taxinum, wridcerm light throaghein clure areo Aeorpls Fo rllimire) in Il ibe gies alles. pejects 


Lem Bel Pea cece PPE hh drip 
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KODASLIDE HIGHLUK II] PROJECTOR, 556.50 KODASLIDE TABLE VIEWER, MODEL A, $97.50 
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Perfect Christmas Gift ? 


Give National Geographic Memberships! 


To Praesent Gov MEMBERSHIPS IN YOUN Scurry. PLEASE PRINT BecuPieNTs' WASES BeLow, DeETAcH 
AND MAIL WITH APPRoOrRiATEe ReMirtance. Mexmenstur INCLUDES THE SOcnETY’S 
OPICIAL JOURNAL THE MONTHLY NATIONAL GEOGRAPHIC MAGAZINE 


The Secretary, National Geographic Society, Washington 6, D.C. 


[ nivninate the following persons for membership in The Sociecy. 


These memberships 
are (christs oifts [Tete rit, 


for whieh l-enclose ®......, Serial gift cards to recipients 


(List additional gifts on aeparcute sheet and «atiach.) Send gift curds to me. 
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SOuTH AFRICA 


Loud of Coxdnast 


Wa vacation ever before like this, for South Africa's challenee i: 
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reserve cottage) with the thunder of a gigantic ae Sten 
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youve never had 2 diamond mine in your itinerary... ar f 
the im iprobal sh lint itasy Of an ostrich farm. So wach to eniey | 
rich anty Saath Afica can afer! 
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